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INTRODUCTION 
Libraries have come a long way since they were first established. Society has 
equally evolved through time and, as it usually happens, its changes and 
transformations have also contributed to the renovation of libraries’ 
organisation and structure. One of the first examples of a library catalogue 
comes from the dark Christian times and more precisely, from the 8th century 
when Alcuin of York, the famous English scholar, compiled it. As it was 
customary at the time, Alcuin collected many volumes during his stays in 
France and Rome which he later included in the monastic library of York. Being 
the librarian responsible, Alcuin built a catalogue which made available the 
information contained, generating at the same time more interest. The catalogue 
structure was metrical, and it described the available books in the collection 
although references to the book titles themselves were never made.  
There shalt thou find the volumes that contain 
All of the ancient fathers who remain; 
There all the Latin writers make their home 
With those that glorious Greece transferred to Rome 
[…] 
There shalt thou find, O reader, many more 
Famed for their style, the masters of old lore, 
Whose many volumes singly to rehearse 
Were far too tedious for our present verse.1 
 
The text was essentially a tribute to books as well as a message to users 
on what they could expect to find in the library. It was not, therefore, a real 
catalogue as we conceive it today.  
                                                 
1 Translation of the original Latin text. D.M. Norris, A history of cataloguing and 
cataloguing methods 1100-1850: with an introductory survey of ancient times. (London: 
Grafton & Co., 1939), p. 9. 
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Although Alcuin’s approach might not have been the optimal method to 
build a catalogue and the subsequent forms of catalogues were much more 
efficient, the fundamental mission of libraries has not changed since they were 
first established. Collecting and making available a wide variety of materials as 
a support for research, education, and the spread of information has been the 
main purpose of the library. Cataloguing, understood as the task of making 
library catalogues, goes as back to the earliest appearance of libraries. Although 
there were many reasons behind cataloguing, one the earliest motives that led 
librarians to compile catalogues was probably the need to provide an inventory 
of books owned by the library. Printing led to a breaking point in the 
production of books; they increased in number and quality and consequently 
cataloguing practices were forced to evolve.  With the diffusion of books, the 
need for bibliographic control increased, and different types of catalogue 
emerged according to the specific needs of each library. It was clear then, that 
some sort of higher regulations were needed to standardise catalogue creations 
which led in turn to the creation of cataloguing rules and procedures and the 
recognition of the cataloguer as an important part of the library workforce. 
Even if cataloguing is a fundamental technical process for the well-
functioning of a library, the work of a cataloguer is not always appreciated. It is 
often ignored that in the absence of access to libraries’ resources would be 
impossible. 
Through the years, the cataloguing profession has evolved to get adapted 
to the needs of the time. Many factors have intervened in the shaping of the 
cataloguer as a professional, although the most important relates to the 
developing of new technologies. Every time technology steps further and 
provides new tools these are quickly incorporated into the functioning of the 
library causing some sort “crisis” by questioning each time the role of the 
cataloguer. However, so far professionals have always been able to face the 
challenges, adapting, and taking the most advantage from those technologies.  
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The digital environment has possibly triggered the most prominent crisis 
in the field of cataloguing. On one hand, it has made easier some aspects of 
cataloguing, but on the other, it made clear that the figure of the cataloguer 
could be negligible and their tasks could be performed by paraprofessionals. 
Nevertheless, it is indisputable that the library needs cataloguers to maintain 
their collections, however this does not imply that cataloguers should not 
embrace the new tools and adapt them to their needs. In a way, the evolution of 
the cataloguer is a necessary phase if the profession of the librarian remains 
relevant in the library environment. So, librarians should embrace these 
challenges brought up by the new technologies and consider them as 
possibilities to improve their role in the library by implementing new tools that 
would improve the management of the collection. 
This thesis will focus on how the role of the cataloguer has changed 
through time, the challenges it had to face, and how it overcame the problems 
that arose. Through an analysis of the evolution of the cataloguing field, it will 
be possible to identify what are the major threats for the profession, and some 
solutions and recommendations will be also provided. By focusing on the 
following questions, this thesis will explore the evolution of the role of the 
cataloguer in the library. 
 How did the concept of catalogue changed since the establishments of 
libraries? How did the role of the cataloguer changed? 
 How did the role of the cataloguer take shape?  
 What were the majors “cataloguing crisis”? How were they solved?  
 What can cataloguers do to remain relevant in the library framework?  
In addition, a case study will show an example of innovating projects for 
the cataloguers of the future. The Leiden University Library holds in its deposit 
nearly 600.000 uncatalogued doctoral dissertations that are not included in the 
library catalogue. The technical department of the library has organised a pilot 
project to see whether or not it would be possible to include the theses in the 
catalogue by cataloguing them in a semi-automatic way. This kind of project 
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shows that the cataloguer is not a simple figure in the library in charge of 
consulting one book at a time and cataloguing them. In fact, by embracing the 
new tools made available by the digital environment, it might be possible to 
plan large-scale cataloguing projects. If projects like this are successful, this 
would mean that the cataloguing task could be simplified by using 
technologies, leading towards a decrease in the costs and the time spent for 
cataloguing.  
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CHAPTER 1 
DEFINITIONS AND CONTEXT 
This chapter will focus on setting the context in which cataloguing takes place, 
by providing the basic concepts of cataloguing and how they are applied for the 
creation of library catalogues.  
Cataloguing and bibliographic control 
Cataloguing is a branch of the larger field called Bibliographic Control, which 
can be described as the necessary tasks in order to organise knowledge and 
make it retrievable.2 When a collection of diverse materials is too big for a 
person to remember everything that it contains, it becomes mandatory to create 
some sort of order out of all the information. Bibliographic control is what 
establishes order out of information chaos, by encompassing the creation, 
storage, management and retrieval of bibliographic data.  
Bibliographies, indexes, catalogues, and bibliographic databases are the 
result of the application of bibliographic control, and at the same time powerful 
tools that can help both the library and its users to make the most out of the 
collection. These tools have three basic functions: identifying, gathering and 
evaluating.3  
Firstly, all tools are aimed for a specific set of users, and in the case of the 
scholar with a particular bibliographic item in mind, the main objective is to 
identify this item. For example, in the case of library catalogues, their scope is 
the collection owned by the library. Therefore, by consulting a catalogue, a user 
has to be able to find the correspondent entry for what they are looking for, if 
owned by the library. The second function is to gather together related 
materials. In the case of bibliographies, they explore one characteristic and their 
                                                 
2 E. Svenious, Directions for research in Indexing, Classification, and Cataloguing. As cited in Wynar, 
‘Introduction to cataloguing and classification’, p. 3. 
3 B. S. Wynar, Introduction to cataloguing and classification, (Englewood, Colorado: Libraries 
Unlimited, Inc., 1992), p. 5. 
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result is a list of closely related materials that share a particular aspect, for 
example a subject. The last function is for evaluating or selecting. This function 
allows the user to choose from many records those which most closely fit their 
intention, for example between the various editions of a book or between 
different formats.  
Although they are both lists of materials, bibliographies differ much 
from library catalogues. Bibliographies are generally built considering one 
particular aspect.4 For example, The British national bibliography focuses on the 
geographical aspect and aims to record all books produced in England, but 
bibliographies can focus on other aspects such as language, subject, or physical 
characteristics. In addition, catalogues differ from bibliographies mainly in their 
scope, as they focus only on the microcosm of what is owned by a library, or, in 
the case of a union catalogue, a consortium of libraries. Due to economic 
reasons, catalogues often only provide what can be described as “macro-level 
indexing”5 with a basic description6 of the materials to allow their retrieval, 
while bibliographies go much deeper in the description by focusing on other 
aspects.  
However, bibliographies and catalogues are closely related and built on 
the bases of the same principle, to make knowledge available. Also, as both are 
bibliographic tools, they can help the creation of other tools, and it is not 
unusual that bibliographers consult catalogues for their research and 
cataloguers rely on bibliographies for verification of facts and data.7  
                                                 
4 E. J. Hunter and K.G.B. Bakewell, Cataloguing, 2nd ed. rev. (London: Clive Bingley, 1983), p. 21. 
5 Wynard, op. cit., p. 4. 
6 This description includes the basic elements that would allow later retrieval, for example: 
Author, Title, Subject, Publisher, etc. On the other hand, bibliographies deal with another level 
of description that might also include variations between editions, or physical characteristics.  
7 Hunter, op cit., p. 21  
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The catalogue 
The Anglo-American Cataloguing Rules define the library catalogue as a “list of 
materials contained in a collection, a library, or a group of libraries to some 
definite plan”.8 The purpose of the library catalogue is to create a list of the 
holdings of a library and, at the same time, to enable users to locate the items in 
the library collection. Therefore, the main reasons behind the creation of a 
library catalogue for a large collection of materials are those of inventory and 
retrieval. The catalogue form has evolved through time by adapting to the 
needs of the times, from a simple list of the materials owned, to the online 
catalogues that we are dealing with nowadays. 
As Charles Cutter wrote in 1876 in the preface of his book Rules for a 
dictionary catalogue, for a catalogue to be useful, it should comply with the 
following objectives:9 
1. Enable the user to find a book when either title, author, subject, or a 
combination of these is known.  
2. To show what the library owns by an author, on a subject, or in a given 
kind of literature 
3. To assist in the choice of a book as to its edition or its character (literary 
or topical).  
Cutter’s definition can still be considered relevant today; however it 
needs some adjustments to adapt to the current circumstances. For instance, he 
refers to a “book” that the user is searching for, but nowadays the library 
collection offers a much wider variety of materials, both printed and digital. 
Also, when he refers to a subject, it should include also the related subjects, as 
library users often arrive to the library with a broad idea, but as they are not 
familiar with the specific subject headings used by the library, by using the 
                                                 
8 Anglo-american Cataloguing Rules: Second Edition : 2002 Revision : 2005 Update. (Chicago: 
American Library Association, 2005). 
9 C. Cutter, Rules for a Dictionary Catalog, (Washington: Government Printing Office, 1904), p. 12. 
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bibliographic tools available they can discover related subjects that might be 
useful to them.  
Different typologies of catalogues can be identified. The first distinction 
is to be made according to the substrate on which the catalogue is embodied. 
The catalogues of the 21st century have all migrated to the digital medium, 
although in the past different substrates were used. Book, microfilm, and cards 
are examples of substrates used for the making of library catalogues, and 
although all of them presented advantages and were considered revolutionary 
in their time, it is undoubtable that the digital catalogue is the one that offers 
the main advantages in terms of flexibility, updatability and interoperability.  
Regardless of the format, there is a set of criteria that intervene in 
evaluating the efficiency of a catalogue.10 First of all, for a catalogue to be useful 
it has to be flexible and up-to-date. Due to the continuous changes in the library 
collection, the catalogue should be able to accommodate those changes by 
offering a simple update method. This may have caused problems in the past 
when dealing with book catalogues, but this problem was partially solved with 
the introduction of the card catalogue, which was relatively easy to update. 
However, the main revolution was when the computerised catalogues started 
to be introduced. Their structure allowed cataloguers to modify entries easily 
enough, and revolutionarily if compared with the previous formats, it allowed 
editing of multiple entries at once.  
The second criteria for judging the effectiveness refers to the structure of 
the catalogue and its entries, which had to be easily and quickly found. This 
implies that even if the structure of the catalogue was extremely complex, the 
level of the catalogue which users had to deal with had to be clear enough for 
them to use it without many complications. This could be solved by stating 
some instructions for the user to follow when looking through the catalogue in 
order to find the desired materials. This was especially important when digital 
                                                 
10 Wynard, op. cit., p. 9.  
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catalogues started to appear, as they offered many search options, such as 
search keys or Boolean operators.  
A third criteria considers the economic side of the creation and 
maintaining of catalogues, while the last criteria refers to the size and 
operability of the catalogue. These two criteria are related. Previous to the 
digital catalogue, the catalogue had to be compact enough that it took the least 
possible amount of physical space, while at the same time it has to offer enough 
access points for it to be useful for the users. The digital environment has solved 
the problem of space, as the digital form does not occupy much physical space, 
only that occupied by the servers that hold the information.  In addition, it has 
drastically decreased the cost of maintaining a library catalogue, and it is 
therefore the most economical and at the same time the format that allows a 
great amount of users to access it simultaneously.  
Independently of the format, catalogue’s typologies can also be identified 
considering their structure. Depending on how entries are structured, 
catalogues can be divided into the following categories: 
- Classified catalogues. In this category fall those catalogues which are 
based on a classification system. These systems assign a series of 
numerical or alphanumerical characters to each subject and their 
correspondent subdivisions creating codes that would determine the 
arrangement of the books on the shelves. However, due to each 
particular classification system adopted by libraries, this catalogue 
presented some difficulties for the inexperienced user, and often 
required assistance when consulting the catalogue. In addition, they 
always needed to be accompanied by an author/title catalogue.  
- Alphabetical catalogues. These catalogues have the advantage of the 
easy alphabetical arrangement, and could be consulted without much 
instruction. However, due to the use of special terminology and 
headings, this arrangement could became complex when dealing with 
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very large collections. Alphabetical catalogues can be divided into two 
arrangements: 
o Dictionary catalogues. In this type of catalogue all entries (author, 
title, and subject) are combined into one file. This is a simple 
enough method because it result in only a file with the entries for 
each item, however as the collection grows, the dictionary 
catalogue becomes more complex due to the interconnection 
between entries. 
o Divided catalogues. This type actually relies on the creation of 
two catalogues that support each other. On one side, one 
catalogues for entries other than subject, and on the other a 
catalogue with subject entries only.  
These traditional typologies are the result of the evolution of the 
cataloguing profession since the first creation of libraries, however when the 
introduction of the digital environment started, it revolutionised the 
construction of library catalogues. Due to their particular structure, online 
catalogues do not fall under any traditional typology, and their actual structure 
does not really concern the users as long as they are able to perform searches. 
Users are used to the simple search interface of online catalogue, but what lies 
beneath it is usually a divided catalogue.11 The first layer is the simple search, 
which by keyword search gives back the result consulting all indexes of the 
catalogue. On the other hand, an advanced search allows the user to look for 
keywords in specific indexes such as author, title, or publisher, etc. This means 
that the search is limited to one of the indexes that forms the catalogue. In 
substance, the users deal only with the search interface, but the catalogue 
beneath it is divided into “sub-catalogues” arranged by different aspects (title, 
author, etc.). However, the underlying construction might vary depending on 
the specific integrated system of library management.  
                                                 
11 Wynard, op. cit., p. 16. 
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Cataloguing  
Cataloguing can then be defined as the necessary tasks for the production of a 
library catalogue. At the same time, cataloguing can be divided into two 
branches: descriptive cataloguing and subject cataloguing.  
Descriptive cataloguing is the phase of cataloguing focused on the 
identification and description of an item and the recording of this information 
in a catalogue entry.12 It comprehends the description of the physicality of an 
item and identifies the intellectual responsibility of such by allocating access 
points, without reference to its subject classification or the assignment of subject 
headings.  
While descriptive cataloguing do not dwell on subject matters, subject 
cataloguing focuses on this aspect and it comprises two main aspects: 
classification and subject headings. Its purpose is to determine what subjects are 
covered in an intellectual work.13 In order to do so, they follow determinate 
classification schemes and different systems of subject headings. When 
assigning a subject to a material, it is important to consult an authority file to 
see which are the allowed forms and headings. Once the subject has been 
identified, it has to be reflected according to the classification scheme followed 
by the library, which often serves as both classification system and organisation 
method when arranging the shelves, as materials of the same subject are often 
located together.   
Standardisation  
As it will be discussed in the following chapter, the first cataloguing rules were 
composed by individuals and they suppose an important contribution for the 
field of cataloguing. However, the continuous growth of libraries in general 
demanded a more standardised set of rules widely applicable. When talking 
about standardisation, it is meant not in the sense of implementing a set of rules 
                                                 
12 J. H. Bowman, Essential cataloguing, (London: Facet Publishing, 2003), p. 5. 
13 Wynard, op. cit., p. 19. 
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created by a superior agency and its blind application without question. 
Instead, standardisation implied the use of a common cataloguing code as far as 
possible, by applying the rules provided by a cataloguing agency that acted on 
a national level, rather than leaving the establishment of rules to follow to local 
agencies.  
There reasons behind the intention of standardisation were strong and 
intertwined. First of all, since many libraries bought the same materials, it 
seemed logical that they should be able to share their cataloguing records with 
each other. However, this would have only been possible if they were following 
the same set of rules for the compilation of their records. If they did not share 
the same rules, getting records from elsewhere meant that they had to consider 
the time they needed for adapting them, and it was not always worth it. 
Secondly, if catalogues were following the same rules this meant an advantage 
for the user that, if consulting catalogues from different libraries, they did not 
have to learn to use different catalogue systems.14  
The first steps towards standardisation started with the publication in 
1908 of the Cataloguing Rules by the American Library Association (ALA) with 
the collaboration of the British Library Association. After the adoption of the 
card catalogue by the Library of Congress, one responsibility of the committee 
was to formulate rules to encourage library to implement card catalogues for 
their collection management. However, this code caused much dissatisfaction 
due to many omissions, and library associations demanded revisiting and 
expansion of those rules to accommodate the needs of specialised libraries.  
Revisions of the 1908 code were published in 1941 and in 1949, but were 
still criticised for being too elaborate and arbitrary.15 The importance of 
cataloguing codes was discussed in the International Conference on 
Cataloguing Principles held in Paris in 1961. The general agreement about the 
                                                 
14 Bowman, op. cit., p. 9. 
15 Wynard, op. cit., p. 30. 
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necessity of an international standardisation of cataloguing practices led to the 
production of the Statement of principles,16 and the participant countries of the 
conference agreed to revise their codes according to those principles.17 Based on 
the ‘Paris principles’, the first Anglo-American Cataloguing Rules (AACR1) were 
compiled and published in 1967 by the Catalog Code Revision Committee.  
However, the description aspect of cataloguing was neglected in most 
cataloguing codes, and this fact was addressed with the publication of the 
International Standard Bibliographic Description (ISBD) in 1974. The ISBD deals 
only with the description aspect, regardless of the establishment of access 
points or forms of names.18 The second edition of the Anglo-American 
Cataloguing Rules (AACR2) was heavily influenced by the ISBD.19 This influence 
can be seen mostly in the rules regarding the sources of information to be used, 
the element’s order, and the punctuation.  
The advent of computerised catalogues positively influenced the 
cooperation between libraries. Even though cooperative systems had worked in 
the past, it was not until the introduction in 1965 of the MAchine Readable 
Cataloguing (MARC) format that they bloomed.20 The benefits of standard 
formats were also very important from the point of view of the automated 
library management systems. The uniform standards made much easier the 
wide implementation and updating of automated systems.  
Cataloguers and the library  
Cataloguers have a fundamental role in the library, as from them it depends the 
well-functioning of the library catalogue, upon which consequently depends 
also the effectiveness of the library as an information centre. Although 
somehow underappreciated, they are especially important as they deliver the 
                                                 
16 Also called the ‘Paris principles’. Hunter, op. cit., p. 40. 
17 Wynard, op. cit., p. 31. 
18 Bowman, op. cit., p. 8. 
19 Ibid., p. 9.  
20 Ibid., p. 10. 
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system that will allow the retrieval of items from the library collection, and at 
the same time they provide the basic ideas for the general arrangement of the 
collection.  
The cataloguing profession has evolved through time by adapting to the 
different circumstances. Professionals had to face the challenges brought up by 
both the internal and the external factors that affect the library environment. 
Throughout the years it has been possible to observe different tendencies in the 
behaviour of cataloguers, and Osborn reflected these tendencies in his work The 
crisis in cataloguing.  
According to Osborn, there are four main theories behind the behaviour 
of cataloguers, and not all of them are beneficial for the role.  
Firstly, there is the Legalist theory which states that a set of 
comprehensive rules is needed in order to settle every problem or doubt that 
arises during cataloguing. A higher authority is in charge of making the rules 
which are made in a very clear way so arbitrary decisions are avoided. It was 
believed that this tendency would avoid wasting time with trifle decisions and 
therefore it would optimise time and decrease the cost of cataloguing. However, 
this method entails a series of problems like the time-consuming task of 
creating and establishing new rules, which happened every time a new format 
or document type was introduced, generating every time more and more rules 
until nothing was left to be handled in an arbitrary way. This meant the 
creation of an extensive, and often overwhelming, set of rules that was slowly 
changing the paradigm of cataloguing: from the conscious understanding and 
application of rules to simply learning and following arbitrary rules in the 
manuals without sound judgement.21 An approach like this would reduce the 
creative part of cataloguing and lessen it to a merely technical skill with no 
room for interpretation and improvement.   
                                                 
21 A. Osborn, The crisis in cataloguing, Library  Quarterly, 11:1/4 (1941), p. 398. 
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The second tendency was followed by the Perfectionists, those 
cataloguers who aimed at cataloguing all aspects of a book in a way that would 
be done once and for all.22 Cataloguers would consider every detail and record 
it. This system may work if the cataloguing field and its parameters were fixed, 
but as it was mentioned before, it is constantly changing and evolving with new 
formats and technologies that imply the need of updating cataloguing entries 
following the newest standards. As the Legalist theory, the Perfectionist 
method is not profitable both cost and time wisely. While the library expects an 
efficient job, a “perfect” one is not always necessary, and almost impossible to 
achieve.  
As a parallel to what happened when the digital environment was 
introduced, Osborn found that perfectionist cataloguers where overwhelmed 
by the amount of material to catalogue. When the digital environment was 
introduced, cataloguers also experienced the information overload, and the 
issues pointed by Osborn are still relevant nowadays. The main problem is that 
information is growing exponentially and it does not seem intended to stop, so 
the same problems existing in the ’40s are experienced in the 21st century on a 
much larger scale. It seems that cataloguers are facing identical problems, and 
even though it is not yet clear how to solve them, the only solution possible 
appears to be the critical evaluation of the situation and the evolution towards 
the adaptation to the new environment.  
The Perfectionist behaviour is quite related to the third tendency, that 
sees cataloguing as a branch of bibliographic description. In a similar way as 
the Perfectionists, its practitioners feel the need to describe the material in a 
way that overemphasises the bibliographic details.23 Again, this approach 
presents the same problems mentioned earlier, the time consuming task of 
describing materials to perfection, and the solution appears to be the same: 
                                                 
22 Osborn, op. cit., p. 399.   
23 Ibid., p. 400.  
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finding a balance between quality and the minimum cost and effort conforming 
the library needs.  
The purpose of cataloguing is to make accessible materials from a vast 
collection of items, in a way that their retrieval is efficient and effective for the 
end user. There is a reason why cataloguing and descriptive bibliography are 
two separated branches of library science, and it is because they serve two 
different purposes. While the latter is focused on the detailed description of an 
item per se through published bibliographies, the former aims is make that item 
immediately available to the user.  
The last tendency that Osborn identified was the Pragmatic. The theory 
behind dictated that cataloguing had to be done following practical rules, and 
that rules and decisions were to be made only if they fulfilled a practical 
matter.24 They still had to follow some regulations, although not in the extreme 
legalistic way, but adapting them to specific cases starting from a baseline. This 
theory was also important because while the intention of the legalistic tendency 
was to apply the same rules for every library, the pragmatic approach also 
considers the needs of specific library typologies; for example, the needs of a 
specialised library are different from those from a college library.  
Contrary to the Legalists, the Pragmatics felt that rules needed 
simplification, and not amplification. In fact, only the largest and most 
important libraries needed an extensively detailed catalogue, while the smaller 
ones could manage with reduced catalogues. Although the length and 
extension of the catalogue constituted a problem in the past, now it can be 
easily solved thanks to the digital environment that allows collaboration and 
cooperation between libraries. The digital standards allow libraries to reduce 
the cataloguing workflow by the exchange of library records. Therefore, what 
really needs to be promoted is not the simplification of catalogues, but the 
collaboration between libraries.  
                                                 
24 Osborn, op. cit., p. 401.  
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The pragmatic way seems to be the most convenient approach because is 
much more objective and need-oriented than the remaining tendencies that are 
too focused on the following of rules. The basic guideline of the pragmatic 
approach is to follow the essential directions of the rules of cataloguing, but at 
the same time to have the critical mind to decide whether or not is necessary to 
apply rules in their full extends. It relies on the interpretation and instincts of 
the cataloguers, a smart move considering that cataloguers are in direct contact 
with the materials and know best what the issues of their field are.  
In a similar way as Osborn did, Michael Gorman defined four categories 
of cataloguers in an article published in 1981. The categories are similar to 
Osborn’s, but it is worth mentioning the inclusion of the “Stern Mechanics”, 
cataloguers convinced that a machine will solve all the problems.25 Of course 
this new typology did not exist in Osborn’s times because back then they were 
not yet relying so much on machines. However, this category can still be 
considered relevant in the 21st century since we are depending on machines and 
technology in general to simplify our work. Thus, it seems logical that the crisis 
in cataloguing could be resolved with the use of technologies at our advantage. 
Nevertheless, it is difficult to keep up with the constant technological 
development, since it requires time to adapt to new environment by creating 
and applying new standards. Also similarly to Osborn’s Pragmatic tendency, 
Gorman proposed as the ideal model the “Functionalist” approach. In his 
opinion, catalogues are instruments of communication and anything that would 
jeopardise communication need to be eliminated.26  
Even though Osborn’s work was published more than 60 years ago, it is 
still relevant since the problems cataloguers are facing today are similar to those 
encountered at the time. Cataloguers should not follow rules blindly and expect 
their work would last forever. Instead, they should understand that their job is 
                                                 
25 M. K. Bolin, Make a quick decision in (almost) all decisions: our perennial crisis in 
cataloguing, Faculty Publications, UNL Libraries, paper 113 (1991), p. 358.  
26 M. Gorman, Osborn revisited; or the catalogue in crisis; or four cataloguers, only one of whom shall 
save us, as cited in Bolin, op. cit., p. 358.   
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constantly evolving and demanding of upgrading. As Mary Bolin mentions in 
her article,27 cataloguers need to firstly change their attitude and assume that 
they have to keep up with times, and always keep in mind the broader goal, 
avoiding to devalue one’s job as a mere application of a set of rules. It is 
necessary to find a balance between the technical tasks and the intellectual part 
of it, but ultimately the solution lies in the individual.28 The cataloguer needs to 
evolve in their role in the library by always keeping in mind the general mission 
and interiorise the main principles behind it. At the same time, a combination 
between experience and training is expected, through an internalisation of the 
basic principles that will allow cataloguers to be more aware of their mission in 
the library institution.   
                                                 
27 Bolin, op. cit., p. 360. 
28 Ibid., p. 360. 
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CHAPTER 2 
CATALOGUING IN THE PAST 
The catalogue is a fundamental tool for the correct functioning of a library. 
Despite the fact that libraries would be mostly inaccessible without some sort of 
organisation, in our 21st century minds cataloguing is often taken for granted.   
The need to organise information functionally is as old as the library 
itself, and numerous librarians through time have taken this task upon 
themselves. At first there was no distinction between general librarians and 
cataloguers, as both roles resided in just one person. But as the library’s 
structure gained complexity and their collection started to grow, librarians 
started to delegate certain tasks and that is how the role of the cataloguer first 
took shape. In order to understand the evolution of this profession, it is useful 
to look back at how it started by analysing how the final product of the 
cataloguer, the catalogue, has evolved and adapted to the circumstances of its 
historical context. 
There is evidence that the first catalogue dates back to one of the first 
libraries whose existence we know of. The Babylonians were amongst the first 
civilisations to found libraries, and cataloguing was seen as a natural and 
necessary practice. There is, however, little evidence of the rules they followed 
to organise their documents. There are some examples of the early catalogues 
that have survived. Even if there is no evidence of written rules followed in the 
making of the catalogue, by analysing their structure it can be extrapolated that 
the theory behind them is very similar, although simplified, to the reasoning 
behind present day catalogues.  
Historians suggest that, by the year 700 B.C., cataloguing was a well-
established practice amongst those civilisations interested in the preservation of 
the written word.29 Cataloguing techniques among them were also similar as 
                                                 
29 D.M. Norris, A history of cataloguing and cataloguing methods 1100-1850: with an introductory 
survey of ancient times. (London: Grafton & Co., 1939), p. 2. 
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knowledge was transmitted from one librarian to another, and from one city to 
another. Regardless of the document substrate, clay tablets or papyrus rolls, the 
main criteria used for cataloguing was the subject division. The first library 
built by the Babylonians, the library of Akkad, had a catalogue divided by 
subject and it included also instructions for the users of how to use it to get 
books.30 The process had an interesting resemblance to what happens 
nowadays: the users would write in a piece of papyrus the material they 
needed and then pass it to the librarian who was in charge of fulfilling the 
request.  
The dark Christian ages did not leave many examples of how libraries 
were at that time. It was not until the establishment of monasteries that libraries 
consolidated their role in society, although limited at first to the clerical orders. 
The order of the Benedictines was the first one to build libraries and it did so by 
following the “Benedictine rule” which stated the times when the monks were 
to read and what content they should read. Further information that can be 
extrapolated from the Rule concerns the number of copies available in the 
monastic libraries which were enough for each monk to be able to borrow one 
copy simultaneously. 
Other orders had their own rules, and one example is the Clunian Rule, 
which gave the supervision of the books to one brother who was expected to go 
through an audit once a year and account for all the books.31 Another example 
is the Carthusians plan, later embraced also by the Benedictines in the 11th 
century, which determined that the collection had to be divided into two main 
categories: books that could be borrowed by the monks or layman, and books 
that had to be kept locked due to their inestimable value. Although it is likely 
that librarians at the time were not fully aware of this, it is clear for us, with a 
21st century mind-set, that this plan made the first clear division between 
                                                 
30 Norris, op. cit., p. 3. 
31 Ibid., p. 17. 
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lendable materials and reference works,32 which, as it happens today, could 
only be consulted in the reading room.  
Another milestone event for libraries and catalogues was the arrival of 
the Friars to England in the 13th century. They had an inherited high regard of 
books, as these were their main instrument for preaching and teaching, and 
began the formation of numerous libraries. This led to the beginning of a sort of 
competition between monastic orders, which had to tighten up their rules and 
increase the production of books.  
Amongst the first monastic library catalogues, a couple of examples 
stand out because of particular intended aim: the Registrum Librorum Angliae, 
and the Tabula Septem Custoriarum super Bibliam, both from the 13th century. 
These two catalogues are worth emphasis because they are probably the first 
example of cooperative catalogues. The Registrum represents a milestone in the 
organization of information. Although its origin is not entirely certain, it can be 
speculated from its structure that it was compiled by the Franciscans, for two 
main reasons.33 Firstly, the fact that the libraries were listed were mostly 
monastic suggests that the catalogue was probably compiled by a monastic 
order as well. The other reason that makes it likely for the Franciscans to have 
compiled this catalogue resides in the basic constitution of the order itself, being 
one of the Mendicant Orders and not anchored to one monastery in particular. 
This may indicate that they collected their information in their pilgrimage 
through England. Besides speculations, its origin remains unknown because the 
original manuscript was lost. It is still possible that monks from different 
monastic orders contributed to the catalogue which may have been later 
reunited in one big catalogue. 
The Registrum consisted of a list of libraries, divided into groups or 
custodia, according to the zone where they were located. Then, for each library, 
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33 Ibid., p. 33. 
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a list was provided of authors and their works. This was simply a list intended 
to help others to find information about the volumes found in those libraries. 
When a library owned a certain work, there was not much information about 
the owned copies themselves or their state of conservation.  
The other example of collaborative cataloguing is the Tabula which is 
very similar to the Registrum but of later date. It consists of a list of monastic 
libraries divided into custodies followed by an alphabetical list of authors and 
their respective works. The exact date when the Tabula was compiled is 
unknown, but it can be hypothesised that it was created after the Registrum 
because it uses the alphabetical order to organise the information, a practice not 
very common in those early years of cataloguing and information organisation. 
However, both the Tabula and the Registrum were not completed, and it is 
unclear whether this happened because the task was abandoned, or because the 
library catalogues were themselves incomplete.34  
The 14th century has left us with many examples of catalogues. The 
monastic libraries were still predominant, but the 14th century was also the 
witness of the first collegiate catalogues such as that of the Trinity Hall in 
Cambridge, which represents the very early stages of university cataloguing. 
This collegiate catalogue was divided into two groups with similar headings, as 
a result of the preliminary division between books for students’ use and those 
which reserved for the founder of the library use, Bishop Bateman’s. The 
catalogue was organised by subject division: Civil law, Canon law, and 
Theology. It is worth noticing that this order was different from the usual one, 
which placed Theology at the first place, and this is due perhaps to a distancing 
from the traditional religious monastic model35. Despite of the college not being 
entirely secular, this particular organisation of information indicates a 
preference for non-religious subjects, considering them more important than 
their religious counterparts to achieve their mission.  
                                                 
34 Norris, op. cit., p. 34. 
35 Ibid., p. 67. 
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The other catalogues from this century show remarkable similarities 
between them despite the distance, sometimes considerable, between 
monasteries and the variety of orders responsible of them. The majority of 
catalogues included instructions, had similar headings and employed the 
alphabetical system for ordering. Their entries also had the first words of the 
second folio, in case the first one was damaged. In addition, there is also 
evidence of a kind of system of press marks which would have helped to locate 
the books on the shelves.  
The 15th century was a great era for library catalogues with many 
examples of libraries and catalogues appearing throughout England. This was 
also the century in which the importance of monastic libraries decreased in 
favour of collegiate and cathedral libraries. The examples from this period show 
the first appearance of diverse catalogue typologies, and they can be divided 
into four groups: those ordered according to the author, those according to the 
subject, those who were arranged by subject although it is not reflected into 
headings, and those who did not follow any particular order.36 Another 
common practice that started in the 15th century was the assignment of one or 
multiple letters from the alphabet to each book, also called press marks, 
according to their position on the shelves. To facilitate later location, these 
codes, also called Distinctions, were also included in the catalogue’s entry, along 
with the shelf number, or Gradus. The entries of the catalogues did not differ 
much from the ones from the previous century. They included basic 
information such as author and titles, and followed the practice of including the 
first words of the second folio and sometimes, this practice was becoming more 
and more common, the last words of the second to last leaf. Catalogues from 
this century show a clear difference in quality between monastic and collegiate 
catalogues. In fact, given that their origin goes back to the 13th century, the 
monastic ones show more skills and accuracy than the collegiate ones, which 
were still in their early stages. 
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One interesting example due to its particular characteristic is the 15th 
century Catalogue of St. Augustine’s Library from Canterbury, compiled in 
1497. The catalogue is presented in three independent parts: the first one 
consists of a register of all the books in the library indicating the ones which 
were out on lean; the second part is an incomplete alphabetical index of all the 
titles owned by the library with their press marks, while the third part was the 
real catalogue. The register part of the catalogue of St. Augustine’s library is the 
only example of a circulation record or, at least the only one that survived, from 
the medieval cataloguing. The location book was composed by 133 pages (one 
for each leaf of the catalogue) and each line corresponded to an entry of the 
catalogue. The information registered included the title of the book and 
whether or not it was borrowed at the time with information on the place where 
the book was placed if it was not on loan. The actual catalogue employed 
subject division but without any actual heading that indicated so, and it was 
very consistent in its entries. The structure of the entries was as follows: title or 
title of the first work of the volume, name of the donor, other titles in the 
volume, first words of the second leaf, and finally the press mark or location 
indication. Another characteristic that makes this catalogue worth mentioning 
was that it was the only example of cross references in medieval cataloguing. 
The system of cross referencing was quite complicated; if a cross reference item 
existed, it was placed under the items which it made a reference to and it led to 
the actual entry of the cross reference item itself. The reference was always 
introduced by the phrase “non hic quia infra” or “non hic quia supra”.37 
The 16th century showed a definite break with the tradition of 
cataloguing. While the previous century allowed the flourishing of monastic 
and collegiate libraries, the 16th century was not so stable. The suppression of 
monasteries between 1536 and 1539 led to the destruction of nearly 800 libraries 
while their contents were either destroyed or dispersed. By 1540, the only 
libraries left by the Commissioners of Henry VIII were those of Oxford and 
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Cambridge, and even those were ransacked to find and burn any superstitious 
material.  
Given the suppression of the monastic caste, the gathering and collection 
of books fell under the wealthy classes whose new interest in book led to the 
creation and formation of private libraries. It also led privates, not professionals 
of the field, to take an interest in the art of bibliography, such as Conrad Gesner 
and Florianus Treflerus, who proposed their methods for cataloguing.  
Gesner was a botanist and a bibliographer and proposed a way to build 
catalogues. In order to create what he viewed as the most efficient catalogue, he 
suggested to first divide the books into two series according to their size 
(Magnus and Parvus). The catalogue itself should consist of 3 parts: list of books 
following the order on the shelves with the largest ones placed first and 
followed by the smaller ones; an alphabetical list according to author’s names; 
and a third part ordered according to the accession number associated with 
each book. His method seemed simple enough, but it presented a series of 
problems when new books had to be added to the lists. Although his method 
was not optimal, Gesner was amongst the first to promote cooperative 
cataloguing. Gesner compiled a catalogue of Greek, Latin and Hebrew authors 
and their works, called the Bibliotheca Universalis, suggesting to use his work 
instead of compiling the authors’ index catalogue. Every library could then use 
the Bibliotheca as a reference and insert in the entries of the book the particular 
library press marks for those works owned by the library.  
Another relevant figure in cataloguing was Florianus Treflerus, a 
Benedictine monk who wrote a work on library economy published in 1560. In 
his opinion, no library could be able to properly carry on its mission as 
guardian of information without a catalogue. In fact, he proposed that each 
library had five catalogues: an alphabetical list of the works under the name of 
the authors, a classed catalogue arranged in the same way as in the shelves, a 
subject index with all the books, an alphabetical list of the subject index and, 
finally, a list of reserve books that acted like a stock to be used in different 
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circumstances. He also designed a system of shelf marking that every book 
should have in order to facilitate their retrieval. This system included a 3 letter 
code for each book, with every letter indicating a particular aspect of the 
material: size, colour, and class letter.  
Even though the first official code of cataloguing rules appeared only in 
the end of the next century, in the 16th century the basis for its creation were 
laid. The end of the century led to the disappearance of individual cataloguing 
codes, due to the need of a more centralised system. In the 17th century, this 
emerging issue originated a change in the attitude towards catalogues and 
represented a break from the medieval catalogues. What is more, it was a step 
towards what we can currently consider to be modern cataloguing systems. 
While in the past monks considered catalogues more as an inventory of the 
possessions of their monastic libraries, in the 17th century catalogues were 
starting to be seen as more than a simple record of materials. The users of 
libraries started to be taken more into consideration, and the catalogue was the 
perfect tool for accessing the contents of a library. This was, of course, reflected 
in the development of new schemes of cataloguing.  
In addition, the need for uniformity was gaining more and more 
importance leading to the creation of the first set of cataloguing rules written by 
Thomas Hyde in the preface of the Bodleian Catalogue in 1674. This catalogue 
took nine years to be completed, and most of the task of compiling was carried 
out by Emmanuel Prichard from Hart Hall, while Hyde ended up only writing 
up the dedication and the preface. In the latter, Hyde listed a series of rules that 
were employed for the compilation of the catalogue which established the 
choices to be made in order to create a tidy and well-structured catalogue. For 
instance, he described what to do when a work was of an anonymous authority, 
or how to list a book that had multiple authors. This example was just the 
beginning of the new practice of writing rules for developing catalogues. It also 
represents a clear statement of intentions by cataloguers who by now realized 
that a catalogue goes beyond a simple inventory of materials being a powerful 
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tool indispensable for the well-functioning of a library. This practice would 
soon spread and more and more cataloguing rules were compiled up, to the 
point of having more than needed38 so examples from the 18th century are 
rather few.  
The catalogue of Chetam Library of 1791 is an example of the problems 
that may arise when an isolated librarian undertook the task of producing a 
classed catalogue following his own classification system. Although his work 
proved to be well elaborated and judicious, its structure entailed a series of 
problems when trying to retrieve materials.39 It consisted of a subject catalogue 
with many subdivisions and headings divided by size. The subject subdivisions 
were a little subjective, as Canon law, for instance, was classed under Theology, 
while Ecclesiastic History was classed under History.40 The subdivision was 
complex and not very common; furthermore, , due to the lack of an index, a 
user looking for a book of an obscure subject would face a great challenge in 
trying to find it without an index of subject headings.  
On the other hand, there are examples of good private cataloguing 
systems like the catalogue of the Friend’s Library, a small private library for the 
people called Quackers41 compiled by John Whiting in 1708. It consisted 
basically of an alphabetical author catalogue, but each entry was organised 
chronologically. The preface included the rules followed for the compilation of 
the catalogue and an explanation of the general structure of the entry. 
Nevertheless, the 18th is mostly important for cataloguing history because it laid 
the foundations of modern cataloguing, which will be explored in the next 
chapter.  
In this chapter it was presented a panoramic view of the evolution of the 
library and its fundamental tool, the catalogue. From the simple index of 
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39 Ibid., p. 193.  
40 Ibid., p. 194. 
41 Ibid., p. 181. 
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possession of the early stages, to the diverse catalogue typologies of the 18th 
century, the catalogue has been acquiring value and complexity. As the library 
structure became more complex, the catalogue evolved accordingly, as it had to 
adapt to the new needs of its users. It has deepened in the construction of its 
entries by adding other aspects that were now also taken into consideration. 
When the collection started to become too big so that items were located in 
many shelves or even different rooms, librarians felt that it was necessary to 
indicate the location of the materials with an unequivocal code. Also, when the 
new service of lending books was introduced, they needed an instrument to 
keep track of books, and this problem was solved with the creation of 
circulation records. These are just a couple of examples of how catalogues 
adapted to the libraries’ evolving circumstances, but are fundamental for 
understanding how and why the library framework changed through time and 
what ultimately led to the shaping of modern cataloguing, which will be 
discussed in the next chapter.  
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CHAPTER 3 
THE SHAPING OF MODERN CATALOGUING 
The previous chapter explored the evolution of the catalogue since its early 
beginning. It can be said that the early stages of cataloguing were carried out 
almost instinctively depending on the specific needs of the library. However, 
after the invention of print society was exposed to the first massive information 
explosion and books in general were becoming more popular. As the 
information available kept growing, it demanded a more structuralised way of 
organising the information.  
It was not only the technological developments which favoured the 
spread of information, but also important events that deeply shaped society. 
Some examples are the discovery of new worlds, the appearance of new sources 
of information, and the rise of secular universities.42 These developments, along 
with the invention of a revolutionary technology such as the printing press, 
created the perfect circumstances for knowledge to spread.  
The 18th century is particularly important for cataloguing history because 
it laid the foundations of modern cataloguing, based on the idea of uniformity 
in regulations. This century also witnessed the publication of the first national 
code of cataloguing rules, the French Code. It was published in 1791 in France, 
and sent to the custodians of all districts for them to apply the rules described 
to their own library. The code envisioned a system that combined a traditional 
catalogue with the use of cards; these cards were to be put into each book in a 
way that would stick out to show the book number. Then, for each card and 
number, a correspondent entry was found in the catalogue. The code also 
defined the structure of the catalogue entries and the information that should 
be registered. If everything was done following the rules, the combination of 
cards and entries assured the efficient retrieval of books. The French Code was 
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a milestone in cataloguing history because it considered both the physical 
aspects of the catalogue and the arrangement of books. It was also a predecessor 
of the future card catalogue later introduced between the end of the 19th and the 
beginning of the 20th century. 
The 18th century was following the path laid out in the previous century 
towards the establishment of a general uniformity in the cataloguing method. 
Most of the catalogues were arranged either by author, subject, or a 
combination of both. However, it is clear that cataloguing systems were 
becoming more and more complex as they had to adapt to new needs, solve 
arising problems, and include other issues such as date of creation or size which 
were now considered when making the rules. Also, there was a transition from 
manuscript catalogues to printed ones, and although the latter were more 
expensive, they compensated the costs by their selling and distributing them. 
By doing this, they were encouraging people to get involved with the library, 
increasing the donations of books from privates.  
The practice of printing and publishing library catalogues was not so 
simple and efficient as it would have seemed. For example, the British Museum 
encountered many problems in doing so for its library. The Select Committee 
formed in 1834 was in charge of the coordination of this task, and the first 
crossroad they encountered was the decision between alphabetical and classed 
catalogues. Both typologies had their advantages, but they agreed that a good 
alphabetical catalogue was essential. In a way, it presented fewer problems 
when compiling it, in opposition to a classed catalogue that could cause debates 
about whether or not a book should be listed under a certain heading.43 Sir 
Henry Ellis, the Museum director, was in favour of alphabet catalogues and 
pointed out that when doing a job properly, “a librarian was a living catalogue 
only waiting to be consulted” and, therefore, the classed catalogue was 
dispensable. However, the idea that a librarian could know to perfection all the 
items in the collection, and especially a sizable one like the British Museum’s, 
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seemed a bit far-fetched. To solve this never ending debate, Antony Panizzi, the 
superintendent of the compilation of the new catalogue, suggested that, in 
addition to the alphabetical index, a subject index, a more useful alternative 
than the classed catalogue, should also be compiled. Panizzi also thought that a 
catalogue could only be consistent if a single individual would do all the work, 
but since this would be too time-consuming due to the size of the collection, he 
proceeded to compile a list of rules for the compilation of the catalogue that had 
to be followed by everyone involved in the task. In a meticulous attempt to 
standardize cataloguing of printed books, these rules were included in the 
preface of the first volume of the Catalogue of Printed Books in the British 
Museum,44 which included the catalogue for works whose title begin with the 
letter A. The Trustees decided that each volume relating to each letter of the 
alphabet should be printed out as soon as they were ready but Panizzi did not 
agree entirely with the method, as it can be seen in the introduction of the first 
volume: 
With a view to the fulfilment of this undertaking it was deemed indispensable 
that the Catalogue should be put to press as soon as any portion of the 
manuscript could be prepared; consequently the early volumes must present 
omissions and inaccuracies, which it is hoped, will diminish in number as the 
work proceeds. 45 
From this extract it can be extrapolated that Panizzi’s first intention was 
to publish the entire catalogue once completed. He had to give in to the 
pressure of the Trustees to publish each letter in a separated volume once 
completed, however. Panizzi’s idea was not entirely unjustified, in fact only 
volume A ended up being printed and published. He thought that printing each 
volume separately would be inconvenient because by the time a new issue was 
ready, the previous ones would need many corrections and additions through 
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45 Ibid., p. VII  
Giulia Morelli – Thesis  
34 
 
supplements. As he suspected, problems arose and the compilation of other 
issues of the catalogue took much more than expected. On the other hand, 
having only a manuscript copy of the catalogue entailed certain obstacles 
because it was only available for consultation in the reading room of the library, 
and its legibility rested upon the quality of the handwriting of who made it, so 
the Trustees had to find another solution to make up for the long time it was 
taking for compiling the catalogue. In fact, it would take them until 1900 to 
publish the entire catalogue for the British Museum Library.  
Meanwhile, other catalogues were being compiled by other institutions, 
mainly subscription libraries, and the tendency was towards classed catalogues. 
There were variations in the schemes and a lot of arbitrariness in making the 
headings so most of the libraries had different classifications systems, although 
the entries were fairly similar. This, however, would soon change thanks to 
Paul Otlet, a brilliant mind ahead of his time who was able to revolutionise the 
cataloguing system.  
Paul Otlet was born in 1868 in Belgium from a family of entrepreneurs in 
the field of mining industry and public transportation constructions. He 
graduated as a lawyer but soon dedicated his life to his real passion: 
bibliography. His work and career is much related to Henri La Fontaine, whom 
he met in the Society of Social and Political Studies in Brussel. Together they 
were able to disseminate their work internationally in numerous conferences 
and institutions, and they finally funded the International Institution of 
Bibliography (IIB) in 1895, afterwards known as the International Institute of 
Documentation (IID) in 1931, and International Federation for Information and 
Documentation (FID) in 1938. 
Through all of his work, Otlet was mainly concerned about making 
knowledge available to those who wanted to access it, and by that contributing 
to the intellectual enrichment of society and humankind. He lived in an age of 
great discoveries and intense political and social changes, which are reflected in 
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his works, where he was incredibly able to anticipate the future of knowledge 
management and the development of new technologies.  
One of the tasks assumed by the International Institute of Bibliography 
was the creation of the Universal Bibliographical Repertory (UBR), which was 
conceived as a broad catalogue for registering and classifying all the intellectual 
production of humankind. It was a complex project that required the 
participation of many entities such as authors, science associations, editors, and 
libraries. The entries for this catalogue were made on the standard entry cards46 
that facilitated the incorporation of new entries and allowed collaboration 
between institutions. At first the cards were supposed to be catalogued 
following the Dewey Decimal Classification System but soon Otlet found some 
discrepancies in the structure of the system and decided to develop a new 
improved model.  
The Dewey Decimal Classification (DDC) was a system developed in the 
United States by Melvil Dewey, to finally create a system that would eliminate 
the “wasteful and unsatisfactory” methods followed by libraries in favour of a 
high degree of standardisation.47  His method was based on the implementation 
of an organising scheme that would allow libraries to acquire and catalogue 
documents efficiently, and to cooperate with other libraries. The foundation of 
his system was based on the use of a strict controlled vocabulary and an 
artificial notation of numbers, letters, and other symbols to properly classify 
documents. Dewey’s system received many critics due to his arbitrariness and 
imbalance,48 and even though Otlet recognised the potential of Dewey’s system, 
he decided to develop what he considered to be a more harmonious model for 
universal classification that he later called the Universal Classification System 
(UCD). The UCD was first introduced in the manual of the UBR in 1899 and 
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consisted of a system that divided knowledge into 10 main areas. Each of them 
could be divided into at least 10 subdivisions, and so on. It also makes use of 
punctuation signs with different meanings that work as a connection between 
these numbers to indicate different aspects. The main difference between the 
UCD and the DDC is that the former allows a higher level of specifications in 
the classification, creating the possibility to catalogue basically everything 
regardless of the format or the knowledge area.  
Besides the UCD, Otlet is also considered the “father” of Information 
science because, in collaboration with Lafontaine, he developed the first steps 
into the institutionalisation and organisation of the documental activity of the 
world. Otlet stated that the only way to control and manage the overflowing of 
publications was to leave aside the “old bibliotheconomy” concepts in favour of 
a new science that he fully explained in his Traité de Documentation, published in 
1934. In his work he makes the first distinction between book and document, 
concluding that books were not the only vehicle of information anymore due to 
the development of new technologies such as photography, films, and radio 
podcast, and he then proposed the new concept of “document” that would 
englobe all of this new formats.  
Paul Otlet conceived the document as the main instrument to increase 
the human intellect and thus lead to a higher level of coexistence in society. 
Otlet realised that documental codification that can be achieved by analysing 
and synthesis documents, and with the numerous advantages that new 
technologies allowed, leading ultimately to the possibility of making the 
information embodied in documents accessible to anyone. 
However, Otlet’s vision was not even limited by the technologies of his 
time. For most of his life he was concerned with indexing and classifying every 
significant work published or recorded, and he did so by building a massive 
Universal Bibliography with approximately 15 million of entries. Since his 
motivation was not only the preservation of human knowledge but also the 
promotion of access, he envisioned a complex model for organizing and 
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accessing the collection through a global information network that he called the 
Mundaneum. The practicality of his vision was limited by technological 
developments, but the theoretical part was already foreseeing technologies 
laying 50 years ahead in the future. Access to his index would be provided by a 
system of networking computers, “electronic telescopes” as he called them, 
allowing people to search and access millions of intertwined documents. The 
system would also count with machines capable of retrieving particular 
passages in a document. These statements were made in 1934, and are fairly 
similar to the World Wide Web we are used to nowadays. Otlet’s contribution 
might not be fully appreciated yet, but his ideas continue to generate 
controversy and wonder. Even a century later, his concepts remain as valid as 
when formulated. 
Despite the apparent rise of the cataloguing field, many professionals felt 
some dissatisfaction towards how cataloguing was being managed in libraries. 
In particular, Andrew Osborn wrote a paper in 1941 entitled The crisis in 
cataloguing in which he articulated his concerns about the field. 
He expressed a sense of dissatisfaction felt by cataloguers regarding the 
strictness of the existing codes. In his opinion, cataloguers had also slowly 
isolated themselves not only from library administrators but also from the 
general library organisation. However, he thought that the separation was not a 
good strategy for the survival of the library because library administrators were 
expected to know what happened inside their institution. In fact, they needed to 
pay attention to cataloguers in order to understand and control their role in the 
library.49  
As was also pointed out by William Bishop, the cataloguer is an asset to 
the library, but they also need to be “administrators”, and deal with the other 
library departments, if they want their role to survive the upcoming needs of 
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the future.50 If cataloguers were to limit their work to the technical part of their 
role, the actual cataloguing, they would alienate themselves from the general 
library workforce by not being able to get involved in the decisions regarding 
the library and its organisation. Therefore, administrators had to work 
alongside cataloguers to face the challenges in the framework of library 
organisation.  
It can be extrapolated from Osborn’s analysis and also applied to our 
current situation that communication between departments is still relevant and 
necessary, so that the needs of every single library department are being cared 
for. The problem with cataloguers is that they have been focusing too much on 
their own task, becoming almost a separated entity from other librarians. 
Nowadays, the digital environment is gaining more and more importance and 
it is causing information overload not only to users, but especially to librarians 
and cataloguers who have to try to create an order out of the relentlessly 
increasing amount of information available. If cataloguers want to subsist, they 
have to communicate and cooperate with the library administrator to create 
new models to face the overloading information. 
After the boom of the 1950s and the 1960s when the library job market 
was full of highly trained professionals, a new crisis in cataloguing was 
awaiting, after Osborn’s earlier crisis. In fact, the paper published by Osborn 
was seen as a breaking point in the set of assumption around cataloguing rules 
and practices,51 which led to a shift in the mind-set of librarians of his time. 
However, new problems arose and needed to be dealt with. By 1970, the public 
library job market started to crash because of the fact that it became more 
difficult to find good cataloguers. There were many factors that led to this crisis, 
and Janet Hill analyses a number of those in an article52 published in 1975. In 
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52 J. S. Hill, Wanted: good cataloguers, American Libraries, November (1985). 
Giulia Morelli – Thesis  
39 
 
her opinion, various social factors may have intervened in the shortage of good 
cataloguers such as the “women’s movement”, which had the effect that 
women started seeking jobs out of the traditionally female fields, or the spread 
of the private sector with corporate libraries who offered better salaries than 
academic or public libraries. However, the main reason could have been the 
introduction of the automated system that completely changed the paradigm of 
the profession. As a result of digitisation cataloguers had to be trained for more 
demanding and complex tasks such as the use of automated system and the 
new standards for cataloguing.  
The introduction of the automated system first occurred in the decade of 
the 1970s in both the United States and the United Kingdom, with the 
implementation of the first Integrated Library System (ILS). These pilot 
implementations began within the framework of larger institutions, but they 
started to spread when they became commercially available in between 1980 
and the 1990. The early stages of ILS were difficult to operate and were 
characterised by a lack of interoperability between different commercial 
systems, complicating the cooperation and sharing of entries between different 
libraries with different ILS.53  
The introduction of the automated systems led to a big change in the 
foundations of cataloguing training. As Hill mentions: “Potential cataloguers 
ought not feel threatened to learn that a job entails using an automated system […]”,54 
however this was easier in theory than in practice.  
The new technological developments of the field led the cataloguers to 
feel as if their job was purely clerical. The advent of automation, national 
databases, and international standards meant that more and more tasks could 
be carried out by support staff,55 and cataloguers felt their specialisation could 
slowly become obsolete. In addition, with the cataloguing field becoming more 
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and more centralised, for example with the formation of regional libraries and 
the application of cooperation models, not every library had to take upon the 
task of cataloguing all the material. This, in turn, meant a reduction of 
cataloguing departments and made people less interested in pursuing a career 
in cataloguing. What was once a very active field, was now getting simplified 
thanks to the new organisational schemes and technological developments. In a 
similar way nowadays, the digital environment is an even more acute factor 
that is threatening the field. In fact, exchanging bibliographic information now 
has become very easy. Therefore, cataloguing departments are often viewed 
less important in favour of other services provided by the libraries, leading to 
different budget allocation that is not always in favour of the cataloguing 
departments.  
Another factor that influenced the decrease in the availability of 
cataloguers was the image of cataloguing perceived from an outside point of 
view, whereas cataloguers were often seen as an entry level job by applicants.56 
This meant that cataloguing positions were seen as the bottom of library 
positions, and only a way to make it to the top rather than an actual field worth 
specialising in. This situation entailed a few issues. First of all, most of the 
applicants who recently graduated from library schools would need a period of 
practical training and formation that would go beyond the theoretical training 
of library schools. Although, if cataloguing was not an appropriate career path, 
recently trained professionals would soon look for another job in the library, 
leaving their positions vacant. The library should then find another replacement 
who would also need to be trained and formed. This vicious circle would 
ultimately be damaging for the library that had to invest time in training new 
cataloguers only to see them leave when another position became vacant. 
A shift in the role of the cataloguers was needed and it could be achieved 
by a development of career paths in cataloguing, so that professionals could feel 
more compelled to choose cataloguing as a career, and also by publicising the 
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positive aspects of cataloguing.57 All of this could be achieved only if library 
schools took upon themselves the task of properly counselling professional 
candidates.  
Another challenge that cataloguers had to face in order to maintain their 
role relevant in the library environment was the introduction of the electronic 
medium. The digital environment produced a drastic change in the library 
organisational model, and cataloguers had to reassess their set of skills to adapt 
them to the new medium.  
An analysis made in 2001 by Chaudry and Komathi about the 
requirements for cataloguing positions in the decade of the nineties58 shows a 
clear shift in the employers’ expectations. The digital environment entailed 
certain techniques that needed to become part of the skill set of the cataloguer. 
The introduction of the electronic medium led to a questioning of the relevance 
of traditional cataloguing skills in opposition to the need of new information 
technologies skills. This was reflected in the changes made in the 
announcements of jobs for cataloguers.   
The electronic environment has expanded the traditional job scope of 
cataloguers. Knowledge of automated cataloguing systems has now become a 
basic requirement for most cataloguing jobs. However, the analysis of job 
advertisement shows that cataloguing skills still remained relevant and were 
also a basic requirement.  Skills include the knowledge of cataloguing tools 
such as the Dewey Decimal Classification, Library of Congress Classification, 
Machine Readable Cataloguing standards (MARC), and the Anglo American 
Cataloguing Rules (AACR).59 Another indication that cataloguing was starting 
to rely more and more on technologies was that Computer Literacy has become 
a fundamental requirement, both general and specific to the cataloguing field. 
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This tendency implies that cataloguers have to combine the traditional 
information organisation skills with the system maintenance skills of 
computing, almost as they were creating a new profession.60 Overall, it was 
clear that computers were revolutionising the traditional work pattern, and 
demanded an evolution of the role of the cataloguer to keep up with the new 
technological developments.   
In addition, the analysis showed the upcoming trend of the internet and 
digital systems in general. However, although these digital systems were not a 
requirement for all jobs, it showed the significant shift towards the Digital Age61 
and the early impact of the internet in the cataloguing paradigm. Cataloguing 
was increasingly becoming dependent on technologies, and therefore it was 
necessary to construct new models to integrate the new medium in traditional 
cataloguing. What is more, the proliferation of information sources and 
technological advantages should be seen both as a challenge and as an 
opportunity for cataloguers to go beyond their knowledge and skills to 
cooperate and complement the input of the rest of library departments62.  
In conclusion, the cataloguing profession has been drastically changed in 
the past century, and this evolution accelerated more and more with the 
implementation of the digital medium. The library’s technical departments 
have experienced these changes more permanently during the last 15-20 years. 
Factors causing these changes are both internal and external from the library. 
First of all, the impact of technologies has induced a shift of perspectives in the 
cataloguing framework, by forcing to reconsider all the traditional standards 
and adapting them to the new demands of the digital medium. Secondly, 
libraries have to deal with the limitations that derived from subsequent budget 
cuts. This has forced them to rethink the traditional division of the task force to 
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make sure that even with a limited budget all the services provided to the end 
user were up to standards. Last but not least, the needs of the users have also 
been changing; the materials available both in the physical and digital collection 
have increased exponentially in the last decades, and the library collection now 
includes a varied series of electronic resources such as e-journals and databases. 
New materials demand new standards in order to be retrieved successfully, 
meaning that the cataloguer had to undertake continuous training to keep up 
with all the changes.  Nowadays the notion of a cataloguer that deals 
exclusively with cataloguing tasks has been replaced by the general library 
policy and often, all library staff is cross-trained in different departments in 
order to face the upcoming needs of the institution and the end user. For the 
cataloguer this includes less time doing actual cataloguing and more time 
assuming other tasks in other departments.  
There has also been a shift in what was expected from cataloguers. 
Whereas in the past it was fundamental to have a complete understanding of 
cataloguing rules and their application, the cataloguer nowadays needs to 
aspire to develop a broader set of skills that include and at the same time go 
beyond traditional cataloguing. Moreover, flexibility is considered a 
fundamental quality that every cataloguer should have in his set of skills in 
order to adapt to the new developments. The cataloguer has to bear in mind 
that the catalogue and the single cataloguing record represent a direct service to 
the user. As a consequence, they have to keep adapting to the demands and 
new needs of the end user in a way that makes information retrieval both 
efficient and effective.  
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CHAPTER 4 
CATALOGUING IN THE FUTURE 
As it has happened in the past, the field of cataloguing has found itself facing a 
crisis. Libraries and consequently cataloguers have encountered many 
challenges through time as there was need to evolve for better satisfying user’s 
needs. It is undoubtable that the cataloguing field has gone through numerous 
changes since it first started as a profession. However, it can be affirmed 
unequivocally that the most drastic changes it has experienced are those 
introduced in the 21st century.  
A combination of factors both external and internal around the library is 
the origin of the new challenges that cataloguers need to address in order to 
maintain their role in the library. On the one hand, technological developments 
have originated major transformations that demands new restructuring in the 
organisation of the information including the emergence of new kinds of 
information resources. On the other hand, changes in society have always 
played an important role in library and information sciences. For example, the 
recent reorganization of budget allocations for libraries has inevitably led to a 
necessary reconsideration of the library taskforce. However, despite these new 
dynamics, libraries are still working to keep up with time by introducing new 
services and providing access to new typologies of material.  
This chapter will focus on the cataloguer of the future: what are the main 
challenges threatening this profession and what can be done in order for 
cataloguers to continue to play a relevant role in the library.  
Changes in the cataloguing profession  
There has been an ongoing debate over the past 20 years about the future of 
cataloguing. Taking into account the continuous growth of online resources and 
the internet, the main question relates to whether or not it was still profitable to 
invest the limited budget of a library into the cataloguing department. This 
issue has been raised by the tendency observed in students and scholars of 
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neglecting the use of library catalogues to search for information in favour of 
search engines and other discovery tools.63 In fact, since internet favours the 
flourishing of alternative resources, library catalogues represent only a small 
portion of the scholarly information available. However, if the case would be to 
stop investing in cataloguing, users will be confronted to an overabundance of 
information to deal with, in addition to the general common sense by solely 
using their computational skills, which are, in most of the cases, limited.  
The many factors affecting the role of the cataloguer can be broken down 
into four intertwined categories: difficult economic times, changes in society, 
new personal developments, and technological advances. 
The general economic crisis that has affected society is having important 
consequences in library budget allocations. The budgets for libraries, especially 
public institutions which are not funded publicly, have often been reduced 
drastically. The services that are demanded from librarians have not decreased, 
however, leading to a difficult situation in which the library is forced to do 
more (or at least the same as before) but with less money. This places further 
pressure on the library system since there is a great competition with other 
mediation tools with better funding. Libraries, for this reason, struggle to avoid 
any effects of these shrinking budgets.  
From the point of view of those in charge of budget allocation within the 
library, cataloguing is often perceived as a “resource waster”.64 The cataloguer 
of today is often seen as expendable,65 as many of the cataloguer’s tasks could 
be done by support staff. It is undoubtable that cataloguing is expensive, and 
though libraries still find a way to pay for it, there is a general perception that 
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the profession needs “an infusion of new blood”.66 This development goes hand 
in hand with the wave of retirement experienced in the US, where 33% of 
cataloguers were expected to retire by 2010,67 and many cataloguers retired 
from the Library of Congress.  
This fact could be seen as a positive outcome. If old cataloguers, used to 
the old ways and rules, retire, this would theoretically imply that young ones 
will take their places, being the new generations more used to the new 
technological environment and more willing to increase their knowledge on the 
new standards and formats. 
Due to the fact that cataloguing happens behind the scene, it is not 
perceived as a public service of the library.68 However, cataloguing and 
classification can be defined as the “nervous system of the library”,69 as without 
this fundamental task, the library would not be able to achieve its function. In a 
way, cataloguers, out of all types of librarians, have been the least successful at 
communicating the real value of their contribution to the library.70 This is also 
because it is very difficult to measure the benefits of their work as these are 
indirect.71 
Even if the benefits of their work are indirect and therefore not 
measurable, the success of the cataloguer’s job directly affects the user. If the job 
is done right, it saves time and money of the collection user, a fact that despite 
user’s studies and statistics, it is still unclear whether or not the retrieval of the 
information is done efficiently. 
                                                 
66 A. Danskin, Tomorrow never knows: the end of cataloguing?, 102 IFLA-CDNL Alliance for 
Bibliographic Standards ICABS (2006), p. 4.  
67 J. M. Leysen, and J. M. K. Boydston, Supply and demand for cataloguers: present and future, 
Collections and Technical Services Publications and Papers, Iowa State University, (2005), p. 257. 
68 J. Borie, K. MacDonald, and E. Sze, Asserting cataloguers’ place in the “value of libraries” 
conversation, Cataloguing & Classification Quarterly, 53:3-4 (2015), p. 355. 
69 C. O. Omekwu, Cataloguers in a global information network environment, The electronic 
library, 26:2 (2008), p. 189.  
70 S. Intner, Cataloguer PR: is that an oxymoron?, Technicalities, 32:3 (2012), p. 12  
71 Danskin, op. cit., p. 6.  
Giulia Morelli – Thesis  
47 
 
The second and third factors are closely related. Society is becoming 
more competitive and demanding in terms of formation, and this has led people 
to feel more pressed into taking up new skills and keep training themselves, 
especially regarding the new technologies. It pays to be flexible and polyvalent, 
in the sense of being able to do different types of tasks, so professionals are 
trying to expand their skill set to become more valuable. This is in contrast with 
the traditional cataloguer, who, in the past, was generally in charge of limited 
cataloguing tasks. Now, the digital environment is demanding more than it was 
required in the past so people have to adapt to the new setting and expand their 
horizons.  
The application of information technologies in libraries has generated 
great challenges in the cataloguing profession as there is increasing demand for  
skills that, in turn, lead to changes not only  in the characteristics of the 
cataloguers’ job but also in  the formation of new job titles. Ten years after 
Chaudhry’s and Komathi’s72 seminal work already mentioned in the previous 
chapter, a similar analysis of the requirements of cataloguing jobs was carried 
out in 2009 showing that the advances of technologies have profoundly affected 
every aspect of the cataloguing profession.73 The 2009 analysis highlighted the 
birth of new job titles such as metadata librarian, electronic resources 
cataloguer, or digital resources librarian74 that mirrors the changing role of 
cataloguers. All these new job descriptions fall under the umbrella of the 
traditional cataloguer, with the addition of new sets of skills brought up by the 
digital environment.  
Despite the high demand of new skills in the librarian environment, 
finding highly trained professionals is not an easy task. According to a study 
carried out by Anthony and Garbs in 2005, the supply of cataloguers was short 
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of professional level practitioners equipped with both traditional cataloguing 
skills and the skills demanded by the emerging digital environment.75 
Cataloguers are experiencing a curriculum shift towards a new situation where 
it is expected to have a deep understanding of both traditional and new skills. 
By analysing job advertisements requirements,76 it can be seen that cataloguers 
need to master a large set of skills not strictly limited to cataloguing, but also 
include IT knowledge, management, and general communication.77  
Last but certainly not least, the digital environment is the factor that has 
propelled the most changes in the library. This will be discussed more 
specifically in the next section which will focus on various aspects of the digital 
medium and on the implications in reshaping the library framework.  
The digital environment 
The digital environment has completely changed the paradigm of the 
profession. Before the advent of the web, the library was the place where people 
would go to obtain reliable information. As opposite, internet has made 
available to everyone with access to it more information that one could 
altogether consult in a lifetime at the library. Information on the web is instant 
and ready, independently of opening times and locations, which represents a 
great advantage over the traditional library.  
In addition, the web has fundamentally changed the nature of 
publishing. In the past, the cost of printing limited the possibilities of 
publishing, but the digital environment has provided the possibility to go 
beyond these limitations and it has essentially allowed infinite publication at a 
relatively low cost. Since the parameters of publishing have changed through 
time, the approach towards the material needed to evolve too. New materials 
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associated with scientific research such as preprints and datasets have emerged 
and are made available in a way that would have been impossible if it were 
done in the print medium. The digital environment has also realised a level of 
transparency in the scientific publications, consenting professionals to upload 
and make accessible materials that would otherwise have been kept in the 
background.  
Furthermore, the migration of serial publications to the online medium 
has created new requirements for providing access to articles.78 New platforms 
have emerged in order to organise information, and while the volume of these 
resources is challenging the traditional cataloguing purposes, cataloguers 
should still play an important role in the organisation of information.  
Libraries and other entities such as institutional repositories have the 
responsibility of archiving and providing access to these new publications. 
They have evolved to accommodate the needs of the time, by including in their 
collections the new types of materials such as born-digital or digitalised 
documents, and by implementing the digital environment within its 
framework, making possible the access to, at least, part of their collection 
online.  
Related to the digital environment, the issue of the continuous growth of 
information in the form of new online resources is of great importance. New 
information is being produced every day and published online, not only digital-
born information but also the result of many projects for digitising old 
documents. The growth of information is, therefore, a clear proof that there will 
always be material to catalogue. More than to the abundance or lack of material 
to catalogue, the issue which deserves attention relates, thus, to the way 
cataloguing process is carried out bearing in mind the changes ought in order to 
adapt to the new digital environment. It would seem logical that with the 
continuously growing volume of information online the cataloguer’s role was 
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safe and necessary in the library, however it is still often perceived as 
redundant.79 
The internet we deal with nowadays consists of an overabundance of 
sources that were once unimaginable. Scholars looking for factual and well 
researched information may feel overwhelmed by the massive amount of 
sources available in the web. Society is now living in what is called “the 
information era”, however, if this is not easily retrievable and if it is mostly 
scattered and disorganised, the benefit of it is close to null.  
Librarians, and especially cataloguers, can be considered the gatekeepers 
of knowledge, and at the same time the link in the chain that connects the user 
to the information searched.  This situation entails a few contradictory issues. 
Some feel that everything on the web should be catalogued, and this has 
created a general hysteria concerning the impossibility of cataloguing 
everything that is available. Others believe that if cataloguing everything is not 
feasible then cataloguing is no longer necessary.80 Nevertheless, this last 
opinion is not really a realistic option. The way things are catalogued may 
change but it is highly questionable that cataloguing will stop altogether. The 
web comes with its own rules and standards that need to adapt to the specific 
situations in order to make information easily retrievable.  
Cataloguers may feel overwhelmed facing the huge amount of 
information that still needs to be organised, but, they should not fall into the 
pitfall of following Osborn’s Perfectionist tendency.81 Priorities need to be set in 
order to decide how to face the copious amount of information. Of course the 
ideal would be to catalogue everything so that it can be efficiently retrievable, 
but many factors such as budget cuts, library backlogs, and the reduction of the 
workforce, intervene and obstacle this task. As a consequence, developing new 
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ways to speed up the cataloguing process and to reduce costs appear as a real 
challenge.  
The cataloguing field is already taking steps in order to adapt to the 
specific needs of the digital medium by adopting a new set of rules that will 
replace, or at least complement, the Anglo American Cataloguing Rules. The 
Resource Description and Access (RDA) is a new corpus of standards for 
resource description and access, especially designed for the digital medium.82 It 
is built on the principles that led the establishment of the AACR, but it adds a 
series of guidelines and instructions to deal with all types of content and media. 
RDA incorporates and expands the AACR by increasing flexibility in order to 
equip the cataloguer with rules adaptable to a wider variety of materials. 
This might work in practice, but it entails a few fundamental theoretical 
issues. First of all, it implies that cataloguing will be facilitated if the creators of 
digital resources would associate metadata when new materials are created. In 
the short term, this can aid the cataloguers by decreasing their workload. 
Nevertheless, thinking that access to materials can be achieved effectively by 
using only metadata compiled with uncontrolled vocabulary seems too good to 
be true. The uncontrolled vocabulary can generate misinterpretations in the 
minds of the users, particularly if every creator purely follows their linguistic 
instincts when adding metadata. This does not mean that libraries should not 
implement the use of metadata generated by other entities (such as publishers) 
in their systems. In fact, considering all the effort put by past cataloguers for 
establishing acceptable and unacceptable forms and a controlled vocabulary, 
the use of uncontrolled metadata will generate more confusion than benefits to 
the user. With an authority control, that links terms with their synonyms or 
variant forms, the user’s saves time and avoids having to sort through retrieved 
items that might not be relevant for their search.83  
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The digital medium has favoured the creation of various mediation tools 
for accessing information. Search engines have become very popular for 
everyday searches, but they are also much used in the scholar community to 
look for (at least preliminary) information. There is an ongoing debate focusing 
on whether or not catalogues are still needed in the “Google age” characterized 
by keyword searching and web browsing,84 opening the door to the discussion 
on whether library cataloguers   are still needed as they were in the past. The 
perfect answer for this would be a quote from Michael Gorman’s: “Welcome to 
the wonderful world of 1,321,957 ‘hits’ in random order, good night and good luck!”. 85 
Of course the result displayed by search engines are not in random order but 
calculated with algorithms, still, the user knows that out of those million hits, 
not all of them would be useful. Cataloguing should not feel threatened by the 
advent of keyword research because both have different purposes. If anything, 
keyword search should become a tool implemented in library catalogues. While 
search engines provide direct access to materials, cataloguing has the additional 
function of putting them into context, as if a “map” of the recorded knowledge 
was created. In addition, many resources are not exclusively textual and cannot 
declare themselves without the addition of underlying metadata. At the same 
time, not every document online can be accessed through keyword searching if 
they haven’t gone through an OCR process, as it is sometimes the case, for 
example, of digitised materials, especially ancient ones. It is important to keep 
in mind that these tools have different applications and scope, so there is no 
reason why the two of them could not happily coexist, each at the service of a 
particular group of users and for different purposes, instead of one eliminating 
the other.  
Another issue related to the new technologies regards whether or not 
cataloguers should be supplanted by computer experts, given the natural 
                                                 
84 Danskin, op. cit., p. 3. 
85 M. Gorman, RDA: the coming cataloguing debacle, ALISE 2010 Program: Technical Services: 
Past, Present, Future, (2010), p. III. 
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technology of the tools. The current integrated library management systems are 
developed to include more tools than those existing in the early stages. 
However, it is essential that cataloguers take part at least in the original 
development of those tools by using their analytical skills and ensure that 
systems are created to fulfil real needs, instead of exploiting IT capabilities 
alone.86 That is also an additional reason why cataloguers should continue their 
formation by including also those IT skills that are basic for understanding how 
these systems work. This can become a great advantage as it would allow 
collaboration in the early stages of development of IT tools by providing an 
insight of what is really needed by librarians and users. The OPAC as we have 
known it is doomed.87 When it first was introduced it only contained records 
about the library collection (physical or digital), while changes are taking place 
towards a multi-search platform that allows users seeing also the contents of 
other digital collections. OPAC has evolved from a two dimensional map to a 
powerful tool to navigate the world’s knowledge.88 
The new cataloguer  
As a consequence of the various issues presented above, cataloguers are forced 
to take action if they want to remain a relevant contender in the information 
marketplace. Developing and incorporating new abilities in their skillsets, 
especially those related to the information technologies, appears as a 
mandatory task. In fact, this is already happening, and it is reflected in the 
wider requirements demanded in job applications, as it was mentioned earlier.  
This situation is not a novelty, it has also occurred in the past. As in other 
periods, librarians have been able to adapt to new situations and to the 
requirements of a changing society which has the effect that their abilities and 
knowledge need to shift to keep up with the most recent advances both in 
society and in technology.  
                                                 
86 L. Dyer, The Role of the Cataloguer in the 21st Century, High Visibility Cataloguing. (2013) 
87 Danskin, op. cit., p. 5. 
88 Ibid., p. 6. 
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At the same time, falling into old customs is tempting.  Change requires 
effort, even if in certain situations it is inevitable but in any case a shift in the 
minds of cataloguers is demanded. Rather than focusing on the catalogue 
structure itself, the emphasis should be more on the collection in general but 
also on the best way of managing it. By applying cataloguing expertise, a 
perspective acquired after centuries of professional experience, cataloguers 
should be able to extract those basic principles and apply them to the new 
information technologies.  
A change in cataloguers’ attitude is expected in order to fulfil the new 
user needs. In addition, there are other issues that need to be changed in the 
librarian environment such as the library catalogue, the use of new standards 
and formats, and the updating of cataloguing rules. 
Nowadays, with the internet so present in our lives, the library it is not 
the first place people go to in order to find information. However, this does not 
mean that library catalogues are no longer necessary. What needs to change is 
the way library catalogues enable people to get the information they need,89 
and, at the same time, the way in with bibliographic records and metadata are 
created, by making it more efficient.  
Despite the fact that cataloguers have always been in charge of the 
construction of the catalogue, the introduction of automation has led to a shift 
towards system designers as responsible of this task.  This is one of the reasons 
that have contributed to the change in the role of the cataloguer from the actual 
builders of the catalogue to the simple responsible of bibliographic records. 
Cataloguers need to reclaim their role and to participate actively with computer 
experts in the creation of a catalogue that is user-centred and based on 
mechanisms that provide an efficient way to access to those materials.90  Future 
systems should be built on cataloguing principles and objectives, and at the 
                                                 
89 Tillet, op. cit., p. 1. 
90 J. McRee Elrod, Cataloguer’s role in catalogue construction,  Special Libraries Cataloguing,  
http://www.slc.bc.ca/mac/catcon.htm. 
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same time add new tools such as guides to controlled terminologies and related 
resources91 that allow guiding users to  a better utilization of the catalogue.  
The MARC format has proved to be a powerful tool until now, but the 
new formats demand a restructuring and updating of the cataloguing 
standards. With the increasing importance that is given to metadata in digital 
files, they should also be incorporated in the traditional automated library 
catalogue. An important issue is to follow consistent standards. By including 
metadata when creating bibliographic records, a basic set of elements that 
guarantee an adequate level of information retrieval is ensured. The same 
consideration applies to cataloguing rules. Steps have been taken to update 
them and to make them fit better to the new formats and standards. In their 
updated version they should also include how to deal with metadata. 
Not only the tools and standards of the library need to change, but also 
the attitude of cataloguers towards this transition period. Cataloguers should 
redefine themselves in their role by trying to fulfil the new needs of the users, in 
particular regarding two aspects: their role in the library administration and 
their approach to new technologies.  
Whether it was intentional or just a necessary evolution, Osborn would 
be pleased to see that cataloguers have not isolated themselves from 
administrators, but to the contrary, they have delegated some tasks to 
paraprofessionals and taken upon managing tasks. Although cataloguers are 
still very much involved in cataloguing activities, the increasing reliance 
towards support staff has allowed them to undertake other responsibilities such 
as administration, training, policy issues, and management of systems. This 
might not be only because the labour of the cataloguer is applied on multiple 
levels, it is also because in a period of restructuring (and often reduction) in 
library staff, cataloguers must prove that they are still relevant for the correct 
functioning of the library catalogue. For cataloguers, this means assuming other 
                                                 
91 Tillet, op. cit., p. 2. 
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roles and carrying out new tasks related to the more traditional tasked they 
performed, they have to be involved in everything that has to do with the 
creation and maintenance of the catalogue. The fear of redundancy has led 
libraries to try to save money by combining roles. This may not be a problem 
per se, but this implies that less cataloguing is done, more materials that need to 
be catalogued in order to be inserted in the catalogue are piled up, slowing the 
normal library flow with an excess of backlogs. This problem is also related to 
the budget cuts that have plagued numerous libraries. These cuts have forced 
library managements to reduce staff, while the departments of technical 
services have been especially affected by this.92  
At the same time, it is mandatory that cataloguers broaden their skills by 
including at least basic knowledge of information technology. One metadata 
standard is not enough,93 so they need to have at least basic notions of the range 
of new standards available, such as Dublin Core, MODS (Metadata Object 
Description Schema), and METS (Metadata Encoding and Transmission 
Standard). As Roy Tennant states in his article, the modern cataloguer will be a 
“software enable specialist who can gather, subset, normalise, and enrich piles 
of records for a specific audience or purpose”.94 He has an optimistic view for 
the future of cataloguing; however, at the same time he states that the most 
challenging issue will be the retooling and re-education of those already in the 
field.   
In conclusion, cataloguers of the future need to experience a change in 
their attitude. They need to try not be anchored to the old standards and 
principles, but embracing the changes in the field if they aim to survive 
professionally. This is particularly difficult for those who have decades of 
cataloguing experience and are very much used to how things were done in the 
                                                 
92 K. L. Wells, Hard times in technical services: how do academic libraries manage? A survey, 
Technical Services Quarterly, 21:4 (2004), p. 17. 
93 R. Tennant, The new cataloguer, Library Journal, April (2006), p. 32 
94 Ibid., p. 32. 
Giulia Morelli – Thesis  
57 
 
past and perhaps are reluctant to change. However the new generation of 
cataloguers is already used to technologies and changes, meaning that they are 
more prepared to face the challenges of the profession. As information 
continues to grow and new materials are continuously produced, the need of 
cataloguers will not disappear soon, while the way it will be accomplished will 
be very different from the past.  
The new information and communication technologies have given 
cataloguers the possibility to carry on new and revolutionary projects. As an 
example, the following chapter will provide a case study realised in the 
framework of the Leiden University Library. This project is an example of what 
can be done using information technologies in order to facilitate and speed up 
cataloguing of large collections of materials.  
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CHAPTER 5 
CASE STUDY 
This chapter consists of a report of a project carried out by Leiden University 
Libraries in order to include in their catalogue a copious amount of doctoral 
dissertations that date from the 17th to the 20th century. This is an example of 
how cataloguers can take advantage of the information technologies in order to 
accelerate and facilitate their tasks in the library. 
Leiden University Libraries have a history of more than 430 years and its 
global collection includes more than 5 million books, and almost 50 thousand 
electronic journals. As it would be expected due to its long history as a centre of 
information, the library also has a special collection for historical materials, 
including manuscripts, pamphlets, and early printed books. The special 
collection is very diverse in its content and includes a unique assemblage of 
materials that otherwise would not be available elsewhere. Within its collection, 
a large number of objects still needs to be catalogued, consisting of almost 600 
thousand doctoral dissertation from a time span of five centuries.  
To obtain a Doctorate it is necessary to write a thesis, and universities 
collect those works and include them in their library collection. A few centuries 
ago, it was also customary to exchange duplicate dissertations with other 
universities, for them to expand their academic horizon and get an idea of how 
and what kind of research was done in other cities, and even in other countries. 
Thanks to these practices, Leiden University has been able to build up an 
impressive collection of both national and international dissertations, dating 
back to 1575.  
Of the 600.000 dissertations in the collection, around 100.000 come from 
Dutch universities, and they have been catalogued almost entirely. However, 
out of the remaining 500.000 from international universities, only a small part of 
them has been catalogued (approximately 20%).  Despite the huge amount of 
dissertations, not being  catalogued and included in the library catalogue, a 
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large part of them is non-retrievable for the average library user and, therefore, 
it is almost as if they were ‘non-existent’. Trying to solve this problem, the 
Leiden University Library organised a pilot project to explore whether or not 
those dissertations could be catalogued automatically.  
The Collection  
The collection was gathered over the course of four centuries, between 1590 and 
1990. Dissertations were often mentioned in the 19th century annual reports of 
Leiden University as a part of an exchange plan with other universities, both 
national and international. The dissertations arrived from approximately 170 
locations. Twenty of them are located outside Europe (including Algiers, 
Baltimore, Johannesburg, and various American universities such as New York 
and Urbana). Most dissertations come from Germany (70 universities; 1700 
meters) or France (35 universities; 1,500 meters). The oldest uncatalogued 
dissertations are dated back to the end of the 16th century.  
As mentioned, the dissertation collection holds approximately 600.000 
documents, and only 100.000 of these have been catalogued. This can be 
explained through a series of factors. The most obvious problem is the size of 
the collection and the lack of time and labour force to properly catalogue it in a 
reasonable amount of time. Also, in the seventeenth and sixteenth centuries 
these works were not considered to be very important, as they were just a 
formality to obtain an academic degree,95 so it is probable that they were 
relegated without cataloguing to give precedence to more important materials.  
Another reason is related to the organisation of these works in binders. It 
is possible that the practice of “do not catalogue separate unless otherwise 
indicated”96 has been followed for centuries once established at Leiden 
University. Also, since the works are divided by city and date period, the need 
                                                 
95 J. Damen, Five centuries of dissertations in Leiden, a mirror of academic life, Hora Est! 
(Leiden: Universiteitsbibliotheek Leiden, 2005), p. 17. 
96 Ibid., p. 17. 
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to have them catalogued individually did not arise in their retrieval as an 
individual looking for a specific thesis usually knew at least the city and the 
time period. However, the problem persisted that if someone wanted to consult 
these theses independently of their cities of origin, for example to study all the 
theses related to a certain subject or all the theses from the same time period.  
The thesis collection is not complete though; there are enormous 
variations between universities. There are examples of universities from which 
dissertations are few, and others from cities from which a broad collection of 
theses exists. The collection of theses from Paris is one of the most extensive, 
filling approximately 120 bookcases.97  
The importance of this collection cannot be underestimated as it could be 
the base of various types of research. The assemblage can provide an idea of 
research tendencies at a particular time, and theses are a good representation of 
the ideas of young scientists through time. Although not all the material is 
relevant, it was possible to find hidden gems in the collection such as the works 
of nuclear physicist Niels Bohr, Nobel Prize winning Marie Curie, of the ‘father 
of the atomic bomb’ J. Robert Oppenheimer, and of the Italian writer Luigi 
Pirandello.98 
The project 
Due to the lack of time to go through the entire theses collection and catalogue 
them individually and manually, the Leiden University Library decided to 
carry on a pilot project aimed at exploring the possibilities of cataloguing the 
thesis in a semi-automated way, using OCR software to transcribe the text from 
the title pages, and then process it to extract the relevant information.  
                                                 
97 Damen, op. cit., p. 19.  
98 M. Hofstede, Sixteen treasures: some remarkable dissertations from the 19th and 20th century 
found in the collection of Leiden University Library,  Hora Est! (Leiden: Universiteitsbibliotheek 
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Similar projects 
In the past few years, similar projects of automated cataloguing via OCR have 
been carried out by renowned universities and institutions showing there was a 
series of similar problems. Although dealing with different text typologies, 
these projects provide hindsight of the process and help to identify the main 
issues involved that can arise from studies of this kind, especially when dealing 
with old texts.  
A project99 carried out by the Digital Knowledge Center at the John 
Hopkins University (Baltimore) aiming at creating a document recognition 
system for medieval and early modern Latin texts through the digitisation and 
OCR of Latin manuscripts using the software Gamera100 was carried out in 
2006. The software included the main four steps of OCR:101 pre-processing, page 
segmentation, character segmentation, and output of page construction. To 
adjust the software to the case study, it was trained using a set of representative 
documents in terms of typesetting and characters. After the OCR, the text went 
through a linguistic post-processing phase that compared the resulting texts 
with a set of Latin texts. It was felt that a lexical check was not enough and 
therefore, the inclusion of a language verifier with morphological stemming102 
was planned for the future 
The IMPACT project103 was launched by the European Union in 2008, 
with the collaboration of 26 national and international institutions, in the i2010 
vision of a European Digital Library. Its purpose is to integrate intellectual 
printed content in the digital environment through full-text digitisation, by 
converting text images into machine readable text. The project had a set of 
                                                 
99 S. Reddy, and G. Crane, A document recognition system for early modern Latin, (2006) 
100 More details can be found in Gamera’s official webpage, at http://gamera.sourceforge.net 
101 M. Droettbook, K. MacMillan, and I. Fujinaga, The Gamera framework for building custom 
recognition systems. Symposium on Document Image Understanding Technologies, (2003). 
102 Reddy and Crane, op. cit., p. 3.  
103 More information can be found in Project Impact’s official webpage, http://www.impact-
project.eu/ 
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specific objectives, and those relative to improving access to historical texts 
were particularly relevant for the Leiden University Library project. In order to 
achieve its objectives, the project focused on innovative OCR technology by 
facing the challenges with different approaches and developing specific 
solutions for each situation. In addition, it was also planned to provide 
innovative language technologies specific for historical texts.  
Within the framework of IMPACT, a project was carried out by the 
Deutsche Nationalbibliothek focusing on the extraction of metadata from title 
page so the cataloguing processes could be accelerated.104 The project used the 
rule-based features of Functional Extension Parser (FEP), a software platform 
that analyses the logical structure of documents by automatically detecting and 
tagging structural metadata from scanned materials that would enrich the OCR 
output. Results were presented and the requirements for the future of the 
project, such as functional enhancements useful to improve the results were 
also established. 
Another interesting project was the one organised by the National 
Library of Medicine (NLM) focusing on automating the production of 
bibliographic records for the MEDLINE database. A system called MARS 
(Medical Article Record System) was developed that analysed the first page of 
scientific articles and extracted the bibliographic information necessary for 
cataloguing. In addition to OCR, this system also counts with a series of 
algorithms that detect page zones and automatically labels them according to 
the field name (author, title, affiliation, etc.).  
All projects mentioned share a common objective: converting printed text 
into machine-readable files in order to provide access to the original 
documents. Although none of them is exactly the same as the pilot project 
carried out in the Leiden University Library, it is useful to see the development 
                                                 
104 C. Schoning-Walter, Metadata extraction from title pages. From the powerpoint presentation 
presented at the IMPACT Final Event, June, 2012. 
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of these processes. In addition, they served as an inspiration for the definition of 
the various steps of the process.   
Selection process 
In order to establish a broad spectrum of possibilities, the theses selected came 
from a variety of times, places, and languages. The oldest belong to the 
University of Strasbourg and dates back to 1629, while the most recent are from 
the first half of the 20th century and come from the University of Urbana, 
Illinois. The languages of the theses analysed are Latin, French, English and 
German. To avoid problems with the OCR software, it was decided to analyse 
only those using the Latin alphabet, neglecting other alphabets such as Greek or 
Cyrillic. Also to facilitate the use of the OCR, only theses written with Roman 
type have been selected, discarding those in Gothic type.  
Scan process 
Once the selection process was completed, the next step was scanning the 
documents into TIFF files, a format for high quality images. To make sure the 
resulting scans were optimal for the OCR software they had to go through a 
pre-processing phase. First of all, in order to establish a high contrast between 
written words and blank spaces that would facilitate the OCR recognition, the 
images were converted to black and white avoiding scales of grey, by using the 
Threshold function of Photoshop CS6. After that, the images needed to go 
through another phase of pre-processing to eliminate imperfections such as 
aging spots. Also, the OCR software offered a module for pre-processing that 
included the functions of deskewing, to straighten images that were scanned 
crookedly, and straightening of text lines.  
OCR (Optical Character Recognition) 
Once the image had gone through the pre-processing phase, it was ready to be 
introduced in the OCR software so the recognition of characters could begin.  
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The OCR software belongs to the category of artificial intelligence software, 
which attempts to replicate the combined functions of human eye and brain.105 
Its purpose is to convert an image that contains printed text into a machine-
readable text format. While a human eye can quickly and easily recognise text 
and process it to understand its meaning, OCR carries out the same process 
through a series of mechanical procedures.   
ABBYY FineReader 12 was the software chosen to carry out the OCR 
process. This is an optical character recognition system that converts scanned 
documents, PDFs, and image files into editable formats. This software was 
chosen due to its ability to guarantee a great level of quality in the OCR result. 
One of the main advantages of FineReader is that it allows ‘training’ the 
software to recognise characters so, as the OCR progresses, the user can confirm 
or correct ABBYY predictions of characters. The program also includes the 
newly recognised shapes in the internal database. This function is particularly 
useful for old materials as the program learns to recognise special characters or 
ligatures. However, although useful, training is a time consuming task which is 
not recommendable for large scale text digitisation projects.106  
Another advantage of this software particularly related to this project is 
that it supports a wide variety of languages and fonts, which makes it very 
convenient when dealing with multilingual documents from a variety of places.  
After the pre-processing phase, the image is ready for the OCR process. 
At first, the software analyses the structure of the image and it is able to 
recognise the area that contains written text and selects it by dividing it in 
blocks. After that, when each line is recognised, the software divides them into 
single characters. Finally, once the text has been broken down into the smallest 
units, each is then compared to a set of pattern images stored in the software’s 
                                                 
105 R. Holley, How good can it get? Analysing and improving OCR accuracy in large scale 
historic newspaper digitisation programs, D-Lib Magazine, 15/3-4 (2009), p. 2.  
106 Ibid., p. 2. 
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database by analysing the stroke edge, the line of discontinuity between 
characters, and the background.107  
There are many factors that affect the quality of OCR and, therefore, it is 
highly recommendable to pre-process the images correctly in order to reduce 
the risk of inaccuracy and assure that the original source of the material has an 
acceptable quality.  
In order to recognise a character, the OCR software has to establish a 
level of confidence for each character. The software cannot really know if a 
character is identified correctly,108 so it relies on the confidence level before 
deciding the most probable possibility. Once a likely match is identified, it is 
recorded and the program continues to the next character of the word block. 
After all the characters of a word-block are recognised, the resulting word is 
compared to the internal dictionary to check its correctness, and if the word is 
not present in the dictionary the software indicates so. The lexical check is not, 
however, the best option for inflectional languages such as Latin, because not 
all the inflections are included in the dictionary and some words could be 
perceived as incorrect.109  
The accuracy of the OCR can be measured, and most software claims a 
99% accuracy rate. These rates are not always applicable for older and more 
structurally complex texts are there are many factors that can affect the 
accuracy. However, accuracy can always be improved by manual correction, 
although this is not a viable option on a large scale project as it would be too 
time consuming.  
The image scans were processed and saved in folders according to the 
city and time period, following the original organisation of the collection. Once 
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all the images went through the OCR software, they were exported in plain text 
format (.txt) so they could be used by the Perl applications later. 
Perl programming 
Once the resulted OCR were available in text form, it was necessary to create a 
program that would automatically extract the information.  
Perl was the programming language chosen to create the applications 
that would extract the information from the .txt files. Perl is the most indicated 
because it provides powerful text processing tools that can extract information 
from text files and generate reports.  
In order to create the Perl application, it was essential to have a clear idea 
of the actions the program needed to do, and so it was necessary to establish the 
rules that the program would have to follow. 
As it was mentioned before, the theses presented many variables in 
terms of structure of the title page so, to get the program working, rules had to 
be well defined and specific for a determinate page structure. Between the 
scanned possibilities, the ones that presented the most uniform structure were 
the thesis from the University of Urbana. The structure of the page is consistent 
through all the files in the folder while the important text elements in the page 
that needed to be extracted were located in the same position throughout all the 
images. By analysing the structure of the page, a series of rules in natural 
language that later would be translated into a Perl application were established.  
The following are examples of rules extrapolated by observing the structure: 
 The title is always on the top half of the page, and it starts from the first 
word until there is a full-stop “.” at the end of a line. 
 The author always follows the word “by”, either on the same line or in 
the next. 
 The year is located at the bottom-half of the page, and it can be identified 
by looking for four consecutive numbers that start with 1. If more than 
one year appears in the page, the program always takes the last one.  
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 To extract the subject, the program looks for the expression “Doctor in 
Philosophy in” and takes the next word following it, which indicates the 
subject.  
After establishing   a series of basic rules, the Perl program110  was 
created so the bibliographic information necessary for cataloguing could be 
extracted. The Perl program was constructed in a way that it delivered the 
results in a separate text file, and once applied to the whole set of theses from 
Urbana, the result was the following: 
Title :  The Career of The Right Reverend John Lan- Caster Spalding, Bishop of 
Peoria, as Pres- Ident of The Irish Catholic Coloniza- Tion Association of The 
United States, 1879-1892  
Author : Sister Mary Evangela Henthorne, B.v.m.  
Date : 1932 
Subject : History  
Place : Urbana  
 
Title :  Physical Properties of Salt Vapors  
Author : William Foley Henry  
Date : 1932 
Subject : Chemistry  
Place : Urbana  
 
Title :  The Contributions of Lord Overstone to The Theory of Currency And 
Banking  
Author : Lloyd Alvin Helms  
Date : 1932 
Subject : Economics  
Place : Urbana 
 
These are three successful examples of bibliographic information 
extraction; however, it is not always the case as sometimes even the smallest 
variable can cause the program to extract the wrong information: 
Title : the Development of The Thymus And Thyroid Glands in Amia Calva  
Author : Benjamin Harvey Hill  
Date : 1935 
Subject : Zoology  
Place :  Reprinted from the JOURNAL OF MORPHOLOGY 
                                                 
110 The perl program was developed by professor P. Verhaar, and the code can be found in 
appendix A. 
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In the Perl program, the PLACE is set to be extracted from the last line of 
the title page, but in this case the title page presented some variations from the 
standard structure, leading to the wrong information extraction. Even if the 
structure is quite definite in the Urbana folders, we can see that there are 
always exceptions. However, this problem is much more prominent in other 
folders where the structure is less consistent. This would entail that the 
construction of the Perl program needs to be much more specific and it has to 
consider all the variables, but this is not always possible to control as sometimes 
the rules defining the program would contradict themselves.  
Conclusions and recommendations 
There are two main concerns about this project: the quality of the OCR for old 
texts, and the creation of programs to extract information that can go beyond 
the many various variables present in the structure to extract information. 
Even with the training of the OCR software, it is still difficult to get good 
quality results without human correction. In the case of modern languages such 
as English, French or German, the OCR result can be quite accurate. However, 
when dealing with Latin, there are a series of issues that come up. Despite its 
training, the OCR still presents many errors in its result. With the many features 
of historical texts, such as ligatures and special characters, the training has to be 
extensive and even with that it still needs several post-corrections. This is not 
only due to the special characters, but also because of the changes in fonts, 
upper/lower case, and the use of italic and bold, that create confusion to the 
software in recognising the characters. As an example, even after training, the 
OCR still needs confirmation before deciding if a character is an upper case ‘I’ 
or an ‘l’.  
In order to make OCR software efficient for historical texts, especially in 
Latin, the system would need to be able to identify historical fonts and 
characters, including the long s ‘ſ’ and ligatures like Æ and ﬂ. It is also 
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important to take into account historical spelling variants to distinguish 
between OCR error or historical spelling, as sometimes a word is marked 
wrong just because it uses old spelling.  
OCR recognition of historical documents is still a difficult task and the 
problem will remain a challenge for the near future. ABBYY FineReader 12 
represents the state of the art in terms of OCR software, however its result are 
still not entirely acceptable yet. After the reading of a page, the human 
correction is a task very much needed task. While it works reasonably well for 
modern texts, older ones up to the 19th century still present too many errors 
that need to be corrected manually.  
The second issue that may compromise the viability of this kind of 
project is that there are too many variables in the layout to create a general 
program to extract the information.  
To solve this problems there are two options. The first approach to the 
materials indicated that there are too many differences in structures even in 
items from the same folder. However, by exploring other folders from the same 
city and time period it might be possible to find more examples for each model 
structure. If that was the case, each cluster would be of an acceptable size being, 
therefore, worth the creation of a program for each model.  
In addition, to face the time consuming task that implies identifying and 
separating the theses according to their model structure, it would be ideal to 
have a program that analyses the salient features of the title pages and divide 
them according to their model structure. 
In conclusion, the project seems promising given that with limited time 
and resources it was possible to get some interesting results. More relevant 
results could be achieved if a larger team with specific knowledge would take 
charge of the project.  
However, the state of the art in terms of OCR technology is not yet 
optimal for historical texts. Perhaps it would be convenient now to focus more 
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on the modern theses, especially those written in modern languages (French, 
German, and English) since for those languages, the resulting OCR presented 
fewer errors than when dealing with Latin. So, by focusing on modern 
languages now, OCR training would not be so time consuming and the results 
would probably be more immediate.  
Nevertheless, extensive theses collections should not be forgotten as they 
constitute an important part of the general collection. Leaving them 
uncatalogued is not a long-term solution, as between all of those unexplored 
works some interesting material for scientific historical research might be 
found. 
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CONCLUSIONS 
This thesis presented a panoramic view of the role of the cataloguer through 
time, and the problems they had to face in order to maintain their role in the 
library. 
By analysing the past, parallelisms with the current cataloguing situation 
have been found. From the early stages of cataloguing, when tasks basically 
consisted of compiling a simple inventory of books, the cataloguer has evolved 
playing today a fundamental role in the retrieval of information from the 
library catalogues. 
In order to establish universal rules and standards that could ensure that 
cataloguing would be done efficiently everywhere, the cataloguer profession 
has also followed a long process of transformation. This process was in parallel 
to the natural evolution of society, and was heavily influenced by the changing 
needs of library users being dependant on the advances in technologies.  
The cataloguing field has gone through various “crisis” that deeply 
affected the profession. However, the perception of a crisis can also be 
beneficial because it pushes towards critical inquiry and functional analysis. 
These tasks are fundamental and have to be performed otherwise the profession 
would not evolve.  
The cataloguing profession is now in a period of transition towards the 
digital environment. The rules made for the analogue medium no longer apply 
in their entirety, and need to be updated accordingly to the needs and 
specifications of the digital medium. Andrew Osborn also found himself in a 
sort of transition period between two eras, and he writes: 
Those of us who see ourselves bridging the two eras have an added 
responsibility. We know and respect what was good in the past. We honour the 
traditions in which the greater or less extent we participated. And for such 
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reasons our leadership in charting new courses should and can be so much the 
wiser.111 
Even if he wrote these words more than 50 years ago, an important 
lesson can be extrapolated and applied to our current situation. It is important 
to learn from the past and to implement the past knowledge in the shaping of 
new systems and rules.  
In conclusion, the cataloguer of the future needs to be flexible and 
versatile by expanding their skill set in order to face every problem that may 
arise. At the same time, they do not need to isolate themselves from the 
administration department of the library, and actively participate in the 
decision making.  
In the current climate of constant technology innovation, it is also 
important to recognise the emergence of new roles related to cataloguing, such 
as the new titles like: digital initiative librarian, e-source librarian, metadata 
librarian, etc. Always keeping in mind the need of a continuous formation 
process, the cataloguer can be prepared to deal with the upcoming needs and 
changes.  
As it was possible to see in the presented case study, the new 
information technology can be applied also in the field of cataloguing. 
Cataloguers can get involved in innovative projects like the one presented, and 
therefore broaden their skill set and, in addition to the traditional tasks, playing 
a more relevant role in the library framework. 
Cataloguing in the future will be done differently, but always retaining 
the best of the cataloguing knowledge of the past and counting with highly 
skilled and valuable professionals.  
                                                 
111 Osborn, op. cit., p. 411  
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APPENDIX A 
PERL PROGRAM 
The following code was used to create the Perl Program to extract the 
information from the resulting OCR, in the project carried out by Leiden 
University Libraries. 
use strict  ; 
use warnings ;  
 
my ( %data , @text , $text ) ;  
my @fields = ( "title" , "author" , "date" , "subject" , "place") ;  
 
my $lineNrdate ;  
 
open ( IN, "URBANA.txt") or die "Can't open file!";  
open ( OUT, ">metadata.txt") or die "Can't open file!";  
 
my @cities = ( "new york",  
"newark" , 
"boston" , 
"urbana" , 
"ann arbour" , 
"cambridge" , 
"los angeles" , 
"berkeley" , 
"chicago" , 
"atlanta" , 
"providence" , 
"ithaca" , 
"ithaca" , 
"hanover" , 
"princeton" , 
"philadelphia" , 
"new haven"  
) ; 
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while(<IN>)  { 
 
 
  
  
 if ( //) { 
  
  $text = join( " " , @text ) ; 
  $text = lc($text) ;  
  $text =~ s/\n//g;  
  
  &findMetadata ;  
  &initialise() ; 
     
 } 
  
 push ( @text , $_ ) ;  
  
  
} 
 
close(IN) ; close(OUT) ;  
 
 
sub findMetadata() { 
 
## find titles 
 
 
 
if ( $text =~ /(^.*)[Bb][Yy]/ ) { 
  $data{"title"} = $1 ;  
} elsif( $text =~ /(^.*)[.]/ ) { 
  $data{"title"} = $1 ;  
} else { 
 $data{"title"} = "[Unknown]" ;  
} 
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$data{"title"} =~ s/\n//g;  
$data{"title"} = &capitalsLc( $data{"title"} ) ;  
 
 
## find author 
 
$data{"author"} = "[Unknown]" ;  
 
for ( my $n = 0 ; $n < @text ; $n++ ) { 
 
 if ( $text[$n] =~ /^by/i ) { 
  
   
  $text[$n] =~ s/[Bb][Yy]//g;  
  
  if ( $text[$n] =~ /./ ) { 
   $data{"author"} = $text[$n] ; 
     
  } else { 
   $data{"author"} = $text[$n+1] ;   
  }  
   
 } 
 
} 
$data{"author"} = &capitalsLc( $data{"author"} ) ;  
 
 
 
 
## find date 
 
 
my $found = 0 ; 
$data{"date"} = 0 ; 
 
for ( my $n = 0 ; $n < @text ; $n++ ) { 
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 if ( $text[$n] =~ /(1\d{3})/ ) { 
  
  $found = $1 ;  
   
  ## find the maximum 
  if ( $found > $data{"date"} ) { 
   $data{"date"} = $found ; 
   $lineNrdate = $n ;    
  } 
   
 } 
 
} 
 
 
 
 
 
## find subject 
 
$data{"subject"} = "[Unknown]" ;  
 
 
if ( $text =~ /doctor\s+of\s+philosophy\s+in\s+(.*?)\s+in/) { 
 $data{"subject"} = &capitalsLc( $1 ) ;  
} 
  
if ( $data{"subject"} =~ /Unknown/) { 
 
for ( my $n = 0 ; $n < @text ; $n++ ) { 
 
 if ( $text[$n] =~ /[Ff][Aa][Cc][Uu][Ll][Tt][Yy] *[][Oo][Ff] 
*(.*)[.,]?/ ) { 
  
  my $test = $1 ;  
  if( $test =~ /./ ) { 
   $data{"subject"} = &capitalsLc($test) ;  
  }  
 } 
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} 
 
 
} 
 
## find place 
 
$data{"place"} = "" ;  
 
 
for ( my $n = 0 ; $n < @text ; $n++ ) { 
 
 foreach my $place ( @cities ) { 
  
  if ( lc($text[$n]) =~ /$place/i ) { 
   $data{"place"} = &capitalsLc($place) ;  
 
  } 
  
 
 } 
 
} 
 
 
if( $lineNrdate > 1 and $data{"place"} !~ /./ ) { 
 
my $imprint = "" ;  
 
if( exists(  $text[$lineNrdate - 2] ) ) { 
 $imprint = $text[$lineNrdate - 2] ; 
}  
if( exists(  $text[$lineNrdate - 1] ) ) { 
 $imprint .= " " . $text[$lineNrdate - 1] ; 
}  
if( exists(  $text[$lineNrdate] ) ) { 
 $imprint .= " " . $text[$lineNrdate] ; 
}  
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$imprint =~ s/^ *//g;  
$imprint =~ s/ *$//g; 
 
if( $imprint =~ /(.*)[:]/ or $imprint =~ /(.*)[,]/ ) { 
 $data{"place"} = $1 ;  
} 
 
#$data{"place"} = &capitalsLc($data{"place"}) ;  
 
} 
 
 
 
&printHash() ; 
} 
 
sub capitalsLc($) { 
 
 my $text = shift ;  
 my @words = split( /\s+/ , $text ) ; 
 my $return ;  
  
 
  
 for( my $i = 0 ; $i < @words ; $i++ ) { 
  
  if( length( $words[$i] ) > 2 ) { 
   $return .= uc( substr( $words[$i], 0, 1 ) ) . lc( 
substr( $words[$i] , 1, length($words[$i]) ) ) ; 
  } else { 
   $return .= $words[$i] ;  
  } 
  if ( $i != @words) { 
   $return .= " " ;  
  } 
  
 } 
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 return $return ;  
 
 
} 
 
sub printHash() { 
 
 
 print OUT "\n\n";  
 foreach my $f ( @fields) { 
  
  if( exists ( $data{$f} ) and length( $data{$f} ) > 1 ) { 
   
   print OUT &capitalsLc($f) . ": " ;  
   print OUT $data{$f} . "\n";  
   
  } 
    
 } 
 
 
 
} 
 
sub initialise() { 
  
 foreach my $f ( @fields) { 
   
  $data{$f} = " " ;  
  
 } 
 @text = () ; $text = "" ;  
 
} 
 
 
